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1 
SECTION 1 

INTRODUCTION 

under the C$ean Air Act of 1990, the U.S. Environmental 
Protection Agency (EPA) is required LO propose and promulgate 
National Emission Standards f o r  Hazardous Air Pollutants (NESHAP). 
In keeping wirh t h i s  requirement, the EPA proposed a standard to 
control perchloroethylene (PCE) air emissions from dry cleaning 
facilities on December 9, 1991. The purpose of this analysis is 
to evaluate the impacts of the final NESHAP for promulgation 
(referred to as final standards or standards in the balance of 
this repor t ) .  

The economic and financial impacts of the regulatory 
alternatives considered for proposal were estlrnated In  the 
- _ B n a l v s i s r z f s  F in the Drv 

u w  IndUstm (EPA, 1991). A copy of the 1991 report appears 
. in Appendix A of this  report. This report follows t he  same 

methodology and assumptions included in EPA's 1991 report. 

Public commenrs in response to che -sed NESHAP raised 
several issues, including concerns about possible air and water 
quality impacts assocxated with carbon adsorber (CAI control 
gevices and about the use of additional controls designed co 
reduce fugitive emissions from transfer machines. The f i n a l  
standards evaluated in this report reflect EPA's response to these 
issues- Furthermore, the impacts reported in this analysis 
include recordkeeping costs, which were nat included in the 
impacts reported in Appendix A .  

The standards outlined in this  analysis will potentially 
affect dry cleaners in t w o  industry sectors: 
cleaners (SIC 7216) and industrial dry cleaners ( S I C  7 2 1 8 ) .  Coin- 

operated f a c i l i t i e s  (SIC 72151 are not included in this analysis 
because no f a c i l i t i e s  in this sector are projected to incur 
impacts. 
cleaners and are generally located in shopping centers and near 

commercial dry 

Commercial facilities are the most prevalent type of dry 
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densely populated areas. Industrial plants usually rent uniforms 
and other items to their industrial or commercial users and are 
generally larger than commercial and coin-operated facilities. 
Appendix A contains a profile of the affected in'dustry sectors. 

This section provides an ovewiew of the proposed standards, 
a description of the requirements of the final standards, and a 
summary of the impacts of the final standards. Section 2 contains 
the estimated costs of the control  requirements and describes the 
methods used to project owners' responses to these control costs. 
Sections 3 and 4 describe the methods used to compute economic and 
financial impacts of the standards; these sections also report the 
results of the analysis. 

1.1 REQUIREMENTS AND IMPACTS OF THE PROPOSED STANDARDS 

Under the proposed standards all existing f ac i l i t i e s  with 
greater than $100,000 in annual receipts are required to install 
vent controls to limit PCE ardssions. Control equipment 
requirements under the proposed.standards vary with the industry 
sector and machine technology. These control requirements are 
shown in Table 1-1. ( S e e  Appendix A f o r  a description of the 
machine technologies identified in Table 1-1-1 

The projected price and output adjustments, welfare impacts, 
and plant closures due to the proposed standards are shown in 
Table 1-2. The methods and assumptions used to compute these 
impacts are described in Appendix A. The price and output 
adjustments are short-run effects. 
machines are equipped with built-in vent controls that satisfy the 
requirements of the proposed standards. The current stock of 
uncontrolled machines would have been replaced with controlled 
machines even in the baseline. Consequently, long-run price and 
output adjustments are zero. 

A l m o s t  a l l  new dry cleaning 

The producer and consumer welfare costs reported in Table 1-2 
are projected for  the f irst  year of the regulation. Fewer losses 
will be incurred in 14 subsequent years as a result of replacing 
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TABLE 1-1. CONTROL TECHNOLOGY REQUIREMENTS UNDER THE PROPOSED 
STANDARDS BY INDUSTRY SECTOR AND MACHINE TYPE 

Industry Sector and 
Machine Type Control Technology Requirement 

clommercid 

D m - t O - D r y  CA or Refrigerated Condenser (RC) 

Transfer (uncontrolled) CA 

Transfer (RC controlled) No additional control required 

Dry - to - Dry 
Transfer 

CA or RC 

CA 

'Source: U . S .  Environmental Protect ion Agency. 1991. 
1s o f  w a t n w  C o m o l n  nrV rle anina.rndustrv. Final 

report prepared for the U.S. Environmental Protection Agency, O f f i c e  
of Air Quality Planning and Standards, EPA 450/3-91-021. 

existing uncontrolled machines with controlled machines, 
baseline. 
producer and consumer welfare costs are zero. assuming chat che 
cur ren t  scock of uncontrolled machines is replaced with concralled 
machines in the baseline over this time period. The plant closure 
projections assume that the short-run industry output reductions 
are achieved by closing the smallest affected facilities. 

even ar: 
Fifteen years af te r  the regulation takes effect,  

. 

The estimated regulatory costs of the  proposed standards 
result in short-run price and output adjustments that are 
relatively small (less than one percent in absolute value). 
estimated loss  iA consumer welfare is $6.7 million f a r  t he  
commercial. seCtor. 
estimated $4.8 million in welfare. 
only consider the costs of controlling emissions, 
associated w i t h  changes in environmental quality are not included 

The 

Producers in the  commercial sector lose an 
Note that  these welfare losses 

The benefits 
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in the estimates of welfare impacEs. under Lhe proposed 
standards, 28 plant closures are projected €or the commercial 
sector.  

The output reduction shown in Table 1-2 w a s  used to projec 
,worker displacements resulting from the proposed standards. Th 
projected worker displacements assume that layoffs are 
proportional to the short-run industry output reductions. Unde 
the proposed standards, it is projected that 354 workers will b 
displaced. The projected worker displacement costs are based o 
the projected displacements and are one-time (nonrecurring) cos 
Under the proposed standards, projected worker displacement cos 
rota1 $10.2 million. Implicit in the estimated displacement co 
is the assumption that this baseline oucput reduction--and the 

corresponding reduction in employment--would have been accounre 
for through attrition rather than through worker dislocation. 
other words, the present value of foregone future displacement 
assumed to be zero. 

In addition Lo the economic.impacts, EPA estimated financi 
impacts due to the proposed standards under t w o  financial 
scenarios: Financial Scenario 1, which assumes a positive 
relationship between firm site and baseline firm financial 
cmdition and Financial Scenario 11, which assumes that the nun 
of firms in below-average, average, and above-average baseline 
financial condition is proportionately distributed across firms 
all s i z e s .  The firm financial analysis used the  costs estimate4 
for the economic impact: analysis to project changes in the 
financial viability of affected dry cleaning firms. Under 
Financial Scenario I, no changes in ownership are projected. 
Under Financial Scenario 11, 669 changes in ownership are 
projected because of capital availability constraints. 

1.2 REQUTREMENTS OF THE FINAL STANDARDS 

Three categories of requirements contained in the final 
standards were evaluated f o r  t h i s  analysis: vent control 
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requirements, room enclosure requirements, and recordkeeping 
requirements. The control requirements vary by industry sector ,  
type of dry cleaning machine, level of output, baseline vent 
control device, and designation as a major or area source. Major 
sources include facilities emitting 10 or more tons of PCE per 
year; area sources include facilities emitring less than 10 tons 
of PCE per year. For t h i s  analysis, it was,assumed that major 
sources include all industrial facilities and commercial 
facilities with greater than $100,000 in annual receipts that 
operate uncontrolled transfer machines. 

T a b l e  1-3 conrains the control technology requirements f o r  
dry cleaning machines under che final standards. 
and tlransfer machines at facilities with ou tpu t  levels 
corresponding co more than $75,000 in annual receipts are subject 
to vent control acd recordkeeping requirements. T h e  vent control 
requirements specify that uncontrolled facilities install R C s .  

All dry-to-dry 

Facilities above $75,000 that  use CA con t ro l  devices in the 
baseline are not required to purchase and install RC control 
devices until their  CA requires replacement. 

Room enclosure requirements apply only to major sources t h a t  

use transfer machines or reclaimers (dryer used in cornbinarion 
w i t h  a transfer washer or dry-to-dry machine). In this analysis, 
it was assumed that room enclosures are required f o r  all 
indusrrial dry cleaners wit_; transfer machines and f o r  commercial 
f ac i l i t i e s  over $100,000 in receipts operating transfer machines 
without baseline control devices. 
include a small CA (approximately one-third the size of a CA used 

f o r  process vent controls) to capture and control fugitive 
emissions from transfer machines. 

Room enclosure requirements 

The control requirements contained in Table 1-3 are for 
existing dry cleaning machines. New dry-to-dry machines are  
subject to the same requirements (including RC vent controls and 
recordkeeping) as existing dry - to -d ry  machines with one exception: 
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new dry-to-dry machines at major source facilities are  required t= 
install both RC and CA devices. New cransfer machines a r e  

effectively banned under t h e  final standards through a requirenenr 
to emit no emissions during clothing transEer. 

1.3 IMPACTS OF THE’FINAL STANDARDS 

Impacts due to the final standards were projected using an 
integrated approach t h a t  combines an economic impact analysis with 
a firm financial analysis. 
inputs from each type of analysis to compute impacts in rhe other. 
For example, financial impacts were based on the costs computed in 
rhe economic analysis. In turn, economic impacts were based on 
the costs of capital computed using data on the financial status 
of firms in the industry. 

The approach w a s  integrated by using 

1.3.1 m o r n i c  Irnnacts 

The economic impacts of the standard were computed using a 
methodological and empirical approach based on the principles of 
applied microeconomics. 
estimating market adjustments of price and output and estimating 
corresponding effects on cansumer and producer welfare. The 

effects of the standards on employment and plant: closures were 
also quantified as part of the economic impact analysis. 
elements of the economic analysis are as follows: 

Economic impacts were quantified through 

The key 

Analyzed impacts using a model plant approach that 
characterizes machine technology, machine capacity, and 
operating practices of typical d r y  cleaning machines. 
Impacts are measured at multiple capacity utilization 
levels for each model plant. 

Analyzed impaccs using an urbanlrural model market: 
approach. Model markets differentiate the market f o r  dry 
cleaning services by number of facilities in the market, 
the share of affected and unaffected facilities in the 
market, the baseline price of dry cleaning services, and 
the projected behavioral response to regulation. 

and an estimated weighted average cost of capital (WACC) 
f o r  firms in below-average, average, and above-average 

Computed annualized compliance c a s t s  using engineering data 



- -  

financial condition (consistent with the distribution of 
financial condition used in Financial Scenario 11). 

Estimated short-run price and output adjustments and 
corresponding consumer and producer welfare impacts using 
applied microeconomics. (Welfare impacts computed in chis 
analysis consider only the costs of controlling emissions. 
The benefits associated wirh changes in environmental 
quality are not included in the estimates of welfare 
impacts. 1 

Projected net plant closures based an the  assumption that 
the entire reduction in output is accounted fo r  by the 
smallest affected plants leaving the industry. 

Estimated one-time worker displacemenrs and displacement 
costs. 

The price.and output adjustments projected f o r  the final 
standards are all relatively small ( ~ 2 - 5  percenr: in absolute 
value).  

estimated -$25 million. In the industrial sector,  a welfare gain 
of $607,000 is projected. The output reduction in the commercial 
sector results in an estimated 259 plant closures and - $ 2 3 . 4  

million in worker displacement costs. 

xn the commercial sector the net welfare impacts are an 

1.3.2 

As previously mentioned, the financial analysis of affected 
dry cleaning firms was based on the costs computed f o r  the 
economic analysis. Ownership impacts w e r e  estimated using 
financial data on the distribution of firm financial health. 
changes in firm financial status and capital availability for 
firms of different s i z e s  and financial condition w e r e  estimated in 
the financial analysis. 
are as follows: 

The 

, 

K e y  elements of the financial analysis 

Utilized a baseline distribution of commercial dry cleaning 
firms by financial condition and firm size under t w o  
financial scenarios. 

Evaluated the availability of funds to firms of different 
baseline financial condition and different output levels. 
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Evaluated profitability impacts on firms by baseline 

9 Projected changes in ownership due to profitability impacrs 

financial status and baseline output level. 

and capital availability constraints. 

Projected changes i n  ownership due to the promulgation 
requirements all result from capital availability constraints. 
The estimated number of projected changes in ownership ranges from 
0 t o  834, depending on the financial scenario. 



SECTION 2 

OWNERS' RESPONSES TO THE FINAL STAND3EDS 

Owners of affected fac i l i t i e s  have several options f o r  
responding to the standards. This section reports t h e  estimated 
control costs associated with t he  control requirements of t h e  
f i n a l  standards, characterizes the-owners' options f o r  responding 
eo these requirements, and describes the  methods used t o  project 
the  owners' responses. 

2.2. CONTROL COSTS 

The promulgation requirements evaluated in this report  
include vent controls, room enclosures, and recordkeeping 
requirements (see T a b l e  1-31. Affected entities will potentially 
incur initial and recurring costs as a result o f  these 
requirements. Tables 2-1 and 2-2 report the capital ( i n i t i a l )  and 
annual operating (recurring) costs associated with the vent 
control requirements and room enclosure requirements estimated f o r  
fac i l i t ies  with $75,000 or more in annual receipts. 
and 2-4 report the initial and recurring recordkeeping costs for  
facilities with RC-controlled machines and CA-controlled machines, 
respectively. 
include leak detection and repair costs. Costs reported in Tables 
2-1 through 2-4 are net of any solvent recovery savings associated 
with t he  controls. 

Tables 2-3 

Costs reported f o r  recordkeeping requirements 

2 . 2  OWNERS' RESPONSES TO CONTROL REQUIREMENTS 

The owners of dry cleaning f a c i l i t i e s  potentially af€ected by 
the reqqirements of the standards may respond in several ways. 
Owners can invest in the required vent controls and room 
enclosures, switch solvents, accelerate the purchase of new dry- 

to-dry machines with built in R C s ,  or cease operations. These 
owners m u s t  evaluate t h e i r  alternatives, assess the benefits and 
costs of each, and respond in some manner. Owners generally 
respond in the way that maximizes the net-present value of the 
firm. 
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If the expected costs of operating the plant exceed the 
expected revenues, the owner(s) o f  the plant closes it. If the 

expected revenues of operating the complying plant, exceed ,the 
expected costs, it is economically viable, so the  owner ( s )  will 
likely kpen the plant or s e l l  it. Owner(s1 keep the plant i f  they 

have and/or can borrow the funds required for t he  capital 
investment. If, however, they neither have nor can borrow the 
required funds, they may decide to sell the plant. Pot'ential 
changes in ownership due Lo capital constraints are discussed in 
Section 4. The discussion that follows, however, assumes that: 
owner(s1 continue operating the p lan t .  

All dry cleaning facilities in the  commercial and industrial 
sec tors  are required EO perform recordkeeping activiries. 
However ,  owners have several choices for  complying with the vent 
control and room enclosure requirements. The choicw chat the 
plant owner(s1 makes depends on the sector, t h e  machine type, the 
level of baseline control, and financial condition of the plant 
owner(s1. Assuming that the owner(sf does not cease operating in 
response t o  the standards leaves three basic options for affected 
e n t i t i e s :  (1) invest in the required vent control device (dry- to-  
dry and transfer) and/or room enclosure (transfer), ( 2 )  accelerate 
the purchase of a new dry-to-dry machine'with the required vent 
controls, or ( 3 1  switch solvents. Solvent substitution is not a 
cost-less option f o r  most dry cleaners f o r  many reasons, including 
higher solvent prices, differences in the cleaning properties of 
solvents, and the compatibility (or lack thereof) of alternative 
solvents wi th  existing equipment. Although other solvenrs are 
used in same dry cleaning plants, none are currently considered 
feasible f o r  widespread substitution for PCE (EPA, 1991). 
Consequently, solvent substitution is not considered fu r the r  in 
t h i s  analysis. 

Table 2-5 identifies the relevant r,esponse options f o r  all 
facilities required t o  meet requirements beyond recordkeeping. 
Facilities required to meet requirements beyond the recordkeeping 
requirements include the following: 

2-6 



TABLE 2 - 5 .  RESPONSE OPTIONS FOR DRY CLEANERS SUBJECT TO 
REQUIREMENTS BEYOND RECORDKEEPING UNDER THE FINAL 
STANDARDS 

Industry 
SeccQr and Baseline Annual Receipts per Facility 
Machine vent 
Technolorn CQntXOl $75 tQ $ l o O K  Over $100K 

Transfer  None 
' *  

Indv s tr i a 1  
Dry-to-Dry None 

Transf e f  None 

Transfer . RC 

Transfer CA 

RC + RK(RCI 

D/D(RC + CAI + FGCfRC) 

RC + RXIRC) + RE 
D/D(RC + CAI + RK(RCf 
RK(RC1 f RE 

RKICA) + RE 

D/D(RC + CAI + RX(RC)  

Notes : 
1. For t h i s  analysis, it was assumed that no industrial facilities have less 

2 .  Facilities with less than $75;000 in annual receipts are subject to 
than 5100,000 i n  annual receipts. 

recordkeeping requirements only. Cansequently, these small facilities 
are not included in th i s  table. 

Definition of Terms: 
RC = Purchase and instal l  a refrigerated condenser. 
RK(RCI = Perfam recordkeeping activities required for facilities 

with a refrigerated Condenser. 
D/V f RC 1 = Accelerate the purchase of a new dry-to-dry facility with a 

built-in refrigerated condenser. 
RE = Build a room enclosure with a small carbon adsorbar. 
D/D(RC + CAI = Accelerate the purchase of a new dry-to-dry facility with a 

built-in refrigerated condenser and install a small carbon 
adsorbrr . 
w i t h  u carbon adsorber. 

RK(CA1 . = Perform recordkeeping activities' required for  facilities 
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commercial facilities with more than $75,000 in annual 
receipts that: operate uncontrolled dry-to-dry machines, 

commercial facilities with more than $75,000 in annual 
receipts tha.t operate uncontrolled transfer machines, 

industrial facilities tha t  operate uncontrolled dry-to-dry 
machines, and 

industrial fac i l i t i e s  that operate either uncontrolled or 
controlled transEer machines. 

For this analysis, it was assumed that ownerts) will select 
the least costly option in present value terms. The net present 
cost ( N X )  of each available option w a s  computed using data from 
the control cos ts  presented in Tables 2-1 through 2-4 and the  
capi ta l  costs of a new dry- to-dry  machine (reported in Appendix A ,  

Table 2-10). The following equations were used to compute the NPC 

of the options identified in Table 2-5: 

Installing and operating an RC 

* Accelerating the purchase of a new dry-ta-dry machine with 
dn RC 

Performing t h e  recordkeeping requirements 

Building a room enclosure and installing a small CA 
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9 Accelerating the purchase of a new dry-to-dry machine with 
an RC and an add-on small CA 

n 

t 

r 

N X D D  

KDD 

NPCm 

KRK 

the net present cost of an RC 

the capital cost of an RC 

the incremental operating cost of an RC net  of 
solvent recovery savings 

the remaining life of the existing machine (cannot 
exceed 1s) 

the year (1991 is year 0) 

the WACC1 

the net present cost of accelerating the purchase 
of a new d r y - t o - w  machine with a built-in RC 

the installed capital cost of a new dry-to-dry 
machine with a built-in RC 

the net present cost of recordkeeping associated 
with either a CA or an RC 

the initial cost of recordkeeping associated with 
either a CA or an RC 

the annually recurring costs of recordkeeping 
associated with either a CA or an RC net of 
solvent recovery savings 

lThis cost of capital differs by firm financial status. The discaunt 
factor estimated for this assessmnt: is 11 percent for firms in good financial 
condition, 12.5 percent for firrns in average condition, and 15.4 percent f o r  
firms in poor condition. For a mora complete discussion, see F n t m ~ u a c  

Appendix A. 

t 
V B l S  of Reu'ularom !&&??ole in the,Drv C l P U n o  (EPA, 1991) in 
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N P C ~ / C A  = 

KRE: = the capital costs Qf a roam enclosure 

KCA = the capital costs of a small CA 

ORE = the incremental operating costs of a room 

the net present cost of building a room enclosure 
(RE) and installing a small CA 

enclosure 

OCA = the incremental operating cost of a small C 
including the solvent recovery savings 

NPCDD/CA = the net present cost of accelerating the purchase 
of a new dry-to-dry machine with a built-in RC and 
installing,an add-on CA 

In computing these costls,' several assumptions were made: 

The distribution of the remaining life of existing machines 
is rectangular. Dry-co-dry machine's have a 15-year life; 
transfer machines have a 20-year life. 

Virtually no new transfer machines have been sold in the 
last  5 years. Therefore, one-fifteenth of the total 
population of machines retires each year. 

In the absence of regulation, all machines would have been 
replaced by new dry-to-dry machines. The current stock of 
machines would have been completely replaced by new 
machines within 15 years. 

Costs are computeu f o r  a 15-year period of analysis.2 

Plant owner(s) evaluate the cost of the cont ro l  options 
using a real, after-tax WACC, which differs depending on 
their financial status. (See EPA, 1991 f o r  a discussion of 
the method for computing the WACC.) 

The plant financial status, the WACC, and the share of 
facilities in each financial status are given below: 

below average 1s. 4% 25% 

average 12.5% 50% 

above average If 0% 25% 

2The mathematics of the cost formula require the notation of years 0-14, 
where year 0 is the first year. 
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operating costs are incurred at the beginning of each 
period. The coscs of accelerating the purchase of a new . 
dry-to-dry machine include the operating costs of an RC 
because most new dry-to-dry machines with vent controls use 
RC technology. 

RCs purchased for existing machines in  the commercial and 
industrial sectors are used only for the remaining l i f e  of 
the existing machines or the remaining life of the control 
device, whichever is shorter. Because new machines for  
these sectors come equipped with built-in R C s ,  the  add-on 
RC will not be transferred to the new machine. 

9 Machines with more than 7 years of remaining l i f e  must 
purchase an RC device i n  the first year and the  eighth 
year. (These control  devices have a ?-year life.) 
Faci l i t ies  with 7 or fewer years of remaining life will 
purchase only one RC. 

The life of the room enclosure is equal t o  the remaining 
life of the-transfer machine. 

Even i n  the absence of the standard, it i s  projected that 
virtually all owner(s1 of dry cleaning facilities would have 
purchased new dry-to-dry machines with built-in vent control 
devices when existing machines required replacement. Therefore, 
the cost  of the accelerated purchase only includes costs 
associated with those years before the expiration of the current 
machinery. Those facilities with older existing equipment are 
more likely to choose the option to  accelerate the purchase of a 
new dry-to-dry machine than are facilities with a longer remaining 
life. This selection occurs because the incremental cost of 
accelerating the  purchase of a new dry cleaning machine is lower 
for facilities with older equipment, 

2.3 ANNUALIZED CONTROL COSTS 

Once the cost-minimizing decision is identified, based on the 
computations and assumptions outlined in Section 2.2. the 
annualized costs (AC) associated with each decision can be 
computed. The computations are relatively straightfornard for 
facilities that purchase and invest i n  the required vent cont ro l  
device and/or room enclosure. Eq. (6) shows the method for 
computing these c a s t s :  
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I .  
where 

AC = the annualized compliance cost 

K = the installed cap i t a l  costs of an RC and/or a room 

0 = the annual operating costs of an RC and/or a room 

enclosure 

enclosure 

r = the weighted average cost of capital (described in the 

n = the remaining life of the existing machine (cannot 

previous sect ioh 1 

exceed 15 years) or the remaining life of the control 
equiprnent,'whichever is shorter 

KM z the initial costs of recordkeeping 

Qm = the annually recurring costs of recordkeeping 

In some instances it is less costly t o  accelerate the 
purchase of a dry-eo-dry machine, Annualized casts associated 
with this option were computed by annualizing the NPCDD or the 
NPCDD/CA computed in EqS. ( 2 )  or (5) using the following equation: 

where NPCDD and NPCDD/CA are as defined in Eqs. ( 2 )  o f  (51 and a l l  
other terms are as defined above. 

Table 2-6 reports the annualized costs for faci l i t ies  without 
baseline vent control devices. T a b l e s  2-7 and 2-8 report the 
annualized costs for f a c i l i t i e s  with baseline RCs and CAS. 

respectively. The values reported in Tables 2-6 through 2-8 were 
used to compute the economic and financial. impacts presented in 
Sections 3 and 4 of t h i s  report. 
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TABLE 2-6. ANNUALIZED COMPLIANCE COSTS PER FACILITY DUE TO THE 
FINAL STANDARDS: NO BASELINE VENT CONTROLS 
( $ /  f aciliFy/yr 1 . 

Industry Sector Annual Receipts P e r  Facilitv 
and Machine Machine 
capacity (kg/load) Technology $0 to $75K $75 to $loOK Over $ l o O K  

6.8 Dry- t 0 -Dry 3 4 s  4 , 8 7 4  7 ,765 

8 . 2  Dry- to -Dry 345 4,897 5,835 
11,3. Dw-to-Dw 345 2 ,442  5.648 
13.6 Dry- t 0 -Dry 3 4 s  2 , 4 2 9  3 , 7 9 2  

15.9 Dry- to - D m  3 4 5  2 , 4 4 5  3 , 8 1 3  

1 5 . 9  Transfer 345 3 , 189 8,019 

20.4 D q - t O - D W  345 2,571 4 , 0 4 5  

22.7 Dry-t0-DI-y 345 . 2,582 4,.066 

22.7 Transfer 345 3 , 2 5 3  8,454 
27 -2 Dry- to - D m  345 2,603 2,063 
4 5 . 4  Dry-to-my 345 3,520 2.971 
4 5 . 4  Transfer 345 4 , 2 1 4  6 ,735 

-- 2,673 63 .S Dry- t o - D r y  -- 
13.3.4 Dry-CO-Dry -- 
113.4 Transfer -- 

-I -3,003 
-- -8,544 

Notes : 
1. Annualized compliance costs are computed using the capital and operating 

costs presented in Tables 2-1 and 2-2 and the capital costs of a new 
dry-to-dry machine in Appendix A, Table 2-10. 

2 .  Discount rates vary by f irm financial status: 15.4 percent for firms in 
poor financial condition, 12.5 percent for firms in average financial 
condition. and 11 percent for firms in good financial condition. 

3 .  RC and room enclosure capital casts are annualized over the remaining 
life of the dry cleaning machine or the life o f  the control equipment, 
whichever is shorter. Recordkeeping costs are annualized over 15 years. 
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TABLE 2 - 7 .  ANNUALIZED COMPLIANCE COSTS PER FACILITY DUE TO THE 
FINAL STANDARDS: RC BASELINE VENT CONTROLS 
($/facility/yr) 

Industry Sector Annual ReceiDts P e r  Facility - 
and Machine Machine 
Capacity (kg/load) Technology $0 to $75R $75 to $loOK Over $ l o O K  

666 1,300 6 . 8  D r y -  co -Dry 345 

8 . 2  D ~ - t o - D ~  345 666 9 83 
11.3 D r y -  t: 0 -Dry 345  349 9 83 
13.6 Dry- t 0 -Dry 345 3 4 9  666 
15 -9 D W - t o - D r y  3 4 5  3 49 666 
1s -9 Transfer 345 349 566  
2 0 . 4  

22.7 
22.7 
27.2 

Dry-to-Dry 345 3 49 666 
Dw-to-Dw -345 349 6 66 
Transfer 3 4 5  349  6 66 

DW-LO-Dry 345 349 3 49 

4 5 . 4  D q - t o - D q  345 349 349 
4 5 . 4  ’ Transfer 3 4 5  349 3 49 

358 63 - 5  Dry- t 0 -Dry -- -- 
113.4 Dry- to - D r y  -- -- 
113.4 T r a n s  fer *- 

358 

-- -5.785 

Notes : 
I, Annualized compliance costs in the commercial sector are computed using 

the capital and operating casts presented in Table 2-3. Costs for the 
industrial sector are computed using values reported in Tables 2-1 and 
2-3 * 

poor financial condition, 12.5 percent for  firms in average financial 
condition, and 11 percent for firms in good financial condition. 

3. Recardkeeping costs are annualized over 15 years. 
are annualized over the remaining life of the dry cleaning machine. 

2. Discount r a t e s  vary by firm financial status: 15.4 percent f o r  firms in 

Room enclosure costs 
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I '  
TABLE 2-8. ELNNUAZIIBED COMPLIANCE COSTS PER FACILITY DUE TO THE . 

FINAL STANDARDS: CA BASELINE VENT CONTROLS 
($/facility/yr) 

Industry Sector Annual Receipts Per Facility 
and Machine Machine 
Capacity (kg/load) Technology $0 to $75K $75 to SlOOK Over $ 1 0 0 ~  

6 . 8  DW-tr0-D- 345 824 1,628 
8.2 Dv-to-Dw 345 824 1,226 
11.3 D w - t O - D v  3 4 5  428 I, 243 
13.6 D r y  - to -Dry 3 4 5  428 83 6 
15.9 DKY-tO-Dm 3 4 5  428 83 6 
15 -9 Transfer 3 4 5  428 a3 6 
20.4 D q - t o - D q  345 429 83 6 
22.7 
22.7 
27.2 
4 5 . 4  
4 5 . 4  

63 - 5  

113 - 4  

113.4 

Dry-to-Dry 
Transfer 
Dry- t O - D q  

D q - t o - D q  

Transfer 

Dry- to -Dry 
Dry - t 0 -Dry 
Transfer 

345 
345  

345 

345 
345 

428 
428 

428 
42 8 

428 

83 6 
a36 

428 
428 

428 

437 

437 
-5.706 

~ 

Notes : 
1. ANlualized compliance costs in the comercial sector are computed using 

the capital and operating costs presented in Table 2-3. Costs for  the 
industrial sector are computed using values reported in  Tables 2-1 and 

2 .  Discount rates vary by firm financial status: 
poor financial condition, 12.5 percent for  firms in average financial 
condltiQn, and 11 percent f o r  firms in goad financial condition. 

are annualized over the remaining life of the dry cleaning machine. 

2-3. 
15.4 percent: for firms in 

3 .  Recordkeeping casta are annualized over 15 years.  ROOOD enclosure costs 
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SECTION 3 
ECONOMIC IMPACTS 

Economic theory provides a framework f o r  analyzing the links 
between the demand and supply conditions an industry faces, the 
industry's market structure, and the typical behavior of firms in 
t ha t  industry, This  section examines market structure in the dry 
cleaning industry and develops an approach f o r  estimating the 
impacts of an increase in the cost of supplying dry cleaning 
services. A neoclassical supply/demand analysis was used to 
project market impacts due to the standards. 
adjustments were computed using a model market approach that 
considers market structure in the commercial and industrial 
sectors of the dry cleaning industry. These adjustrnencs were used 
to project consumer and producer welfare effects, plant closures, 
and employment effects. 

Price and quantity 

3.1 MARKET STRUCTURE 

.within each sector of the dry cleaning industry, many . 

local ized geographical markets exist where only neighboring firms 
cornpetre directly. Although submarkets are only loosely tied to a 
national market, econamic decisions by ind iv idua l  firms are 

ref lects  fundamental market forces t ha t  are likely to be an 
enduring feature of the dry cleaning industry. The economic 
impact analysis uses the differences in market structure and 
pricing practices of dry cleaning facilities to predict the market 
adjustments in response to the standards. 

- related to national mends. The existing market scruccure 

Two basic market s t ruc tu res  are prevalent i n  'the commercial 
sector. The first is a competitive structure, which is found 
predominantly in urban and suburban areas and characterized by the 
existence of many dry cleaning facilities in each market area and 
no barriers to entry. Approximately 90 percent of the commercial 
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facilities are in urban/suburban market areas. The second type og 

market structure is characterized by a single plant in a rural 
market area (see Appendix A f o r  a discussion of market structure). 
&cause consumers are unwilling LO drive 1ong.distances co 
purchase dry cleaning services, the  owner of a single plant in a 
remote area does not behave as i f  in a perfectly Competitive 
market. 

-ban Markets. For t h i s  analysis, it was assumed 
thar; a competitive market structure exists for commercial dry 

cleaning f a c i l i t i e s  located in urban and suburban areas. The 
competitive model is based on the hypothesis that no plant 
individually can influence market equilibrium, but the behavior of 
all producers taken.together determines tlhe position of the market 
supply curve. In addition, the cost of produping the  last unit: of 
output, the marginal cost, a-long with market demand determines 
equilibrium price and output .  Furthermore, at a stable 
equilibrium price, each individual plant can sel l  any level of 
output desired, with no perceptible effect on equilibrium values. 
A s  a result, each plant faces an implicit drnand'curve that is 
perfectly elastic (horizontal) at the  current market equilibrium 
price. 

Initially, imposing controls on a planr w i l l  alter the costs 
of producing the same level of output as before the controls. 
T h i s  production cost change w i l l  induce a shift of that plant's 
supply curve. Because the  supply curve f o r  a well-defined market 
is the horizontal summation of individual plant supply curves f o r  
all facilities participating in chat market, the shift in the 

marker: supply curve can be det.ermined f r o m  knowledge of plant- 
specific shifts. 

The position of tlhe market demand curve is critical to 
determining the change in equilibrium price and output resulting 
from a shift in the market supply curve. 
curve measures the responsiveness of quantity demanded to a change 
in the price of the service.  

The slope of the demand 

The e las t ic i ty  of demand is a 
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relative measure of demand responsiveness and is 'measured as che 

percentage change in quantity demanded of a good or service 

resulting from a one-percent change in its price. 

Pr ice  and output adjustments and the r e s u l t i n g  welfare 
changes can be calculated if the baseline price and output: values, 
rhe relative s h i f t  of the market supply curve, and estimates of 
demand and supply elasticities are available. Three of these 
components-the baseline price and output values, 

m i c  elasticity, and supply elasticity--are estimated in the Econo 
01s in the nrv 

m l s t r v  (EPA, 1991) contained in Appendix A.  Estimated baseline 
price is $6.34 per kg in the commercial sector and $2.00 per kg i n  
t h e  industrial sector. Baseline output levels vary with each 
sector and model marker. 
are -1.086 and 1.558, respectively. The final component, t h e  
relative shift of the market supply cume, is based on the 
annualized costs of the standards computed in Section 2. 

demand 

,Demand and supply elasticity estimates 

-kt?tn. The 0utsr;anding characteristic of the 
structure of the d r y  cleaning industry in rural communities is the 
pr-evalence of markets tha t  are served by a single plant. 
salient characteristic of rural dry cleaning facilities is that 
annual revenues are t yp ica l ly  below $25 ,000 .  
the market in rural communities requires the operation of a 
minimally sized plant. 
entrant, therefore. is to double (at the minimum) capacity i n  the 
market. 

Another 

The small scale or' 

The only option available t o  a new 

Although these single-plant markets are not perfectly 
competitive, the ease of ent ry  into the d r y  cleaning industry 
implies that the threat co long-run profits f r o m  new enrrants is 
keen and persistent. 

Therefore, to model the economic impacc of the promsed 

The optimal pricing strategy is to set a 

'profit-maximizing price that is l o w  enough t o  deter entry.  
- 

regulations, it was assumed thar the owners of firms in single- 
planr. rural markets fol low a limit-pricing straregy. The 
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assumptions of potential large-scale entry and output maintenance 
allow application of the theory of limic-pricing developed by 
Bain, Sylos-Labini, and Modigliani (Sherer. 1980) + 

my price above the average total cost of a new plant would 
encourage new entry i n to  che market. The existence of a second 
plant in the m a r k e t  would decrease the market share and the total 
revenue of the initial supplier. 
of d r y  cleaning equipment has been increasing over t i m e ,  owners of 
new equipment would tend to have lower marginal costs than owners 
of older equipment. Therefore, the market price would probably 
decline w i t h  the Tntrance of a second plant, further decreasing 
the t o t a l  revenue 3f the existing supplier. 

Assuming that the productivity 

Furthermore. if the assumption of increased productivity is 
correct, owners of new facilities may be able to set prires at a 
level where initial suppliers would not be able to cover t h e i r  
costs of productisn. If the price set by the new supplier fell 
below the variable costs of production f o r  the initial supplier, 
then the initial supplier would cease operations. If the initial 
supplier could cover variable costs but not a l l  the fixed costs of 
production, then the plant  would continue to operate in the short  
run but would face potential financial failure. Facing this 
potential erosion in profits and/or financial failure, the owner 
of an existing plant is most likely to adopt the pricing strategy 
char presents the strongest deterrent to a potential entrant to 
ensure char: his market share is not eroded. 

Because both new and existing facilities with less than 
$25,000 in annual receipts are subject to recordkeeping 
requirements under the final standards, the new entrarit's long-run 
average c o s t  cume affected. Therefore, the l i m i t  price s e t  by 

an existing plant  would potentially change in response to the  
standards. 

To compute the price and output adjustments and the resulting 
welfare changes f o r  these rural (single facility) markets, the 
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baseline price and output values, the relative shift of the 
marginal cost cume, and estimates of demand elasticity are 
required. As noted above, the baseline price and output values 
and demand elasticity are estimated in the  Uonolglc ImDacL 
[ontrols 1 n thP Drv cleanlna ' I  ndiistn 
1991) contained in Appendix A. 

cost curve i s  based on the annualized costs of the  standards 
computed in Section 2. 

( EPA , 
The relarive shift of the marginal 

Morle.1 M a r -  Amroach. To facilitate computing impacrs of 

the standards, actual d r y  cleaning facilities were allocated among 

and are differentiated by 
'model markets. Six model markets represent the commercial sector 

rural and urban areas, 

the proportion of facilities with 'baseline vent controls, 

the income distribution of facilities represented, and 

the behavioral response to a cost increase. 

Table 3-1 characterizes the model markets by share of 
facilities with baseline vent controls (due to state regularion) 
and the total number of facilities allocated to each market 
1991). 

(EPA, 

Rural markets are represented by Model Markets A and B. It 

was assumed that all facilities in these model markets are small 
establishments chat receive $25,00O,or less in annual revenue. 
addition, it was assumed t h a t  these small rural areas have only 
one plant providing commercial dry cleaning services f o r  'the 
ent i re  market area. 
plant  with a vent control in place in the baseline. 
represents those areas with a single plant chat does not have a 
baseline vent control. 
recordkeeping requirements under the final standards because of a 
size cutoff for vent control and room enclosure requirements. 

In 

Market A represents areas that have a single 
Marker; €3 

These facilities are only subject to 
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TABLE 3-1. PROFILE OF E9DEL MARKETS IN THE COMMERCIAL SECTOR 

Market Market Share of Facilities with Total Number 
Model Descriptiona aaseline Vent Controls Facilities 

A Rural All facilities controlled 1,543 
B Rural NO f a c i l i t i e s  controlled 1,606 
C Urban/suburban A l l  facilities controlled 
D Urban/suburban Controlled facilities 

dominate 

1,157 

10,432 

E urban/suburban Controlled and uncontrolled 8,073 

F Urban/suburban Uncontrolled facilities 7,683 

facilities evenly distributed 

dominate 

Tota l  3 0 , 4 9 4  

Source : U.S - EnvirL&nental Protection Agency. 1991. Economic Tmanct 
01% In+ n- CLeaplnr r  m. Final 

report prepared €or the U . S .  Environmental Protection Agency. off ice  
of A i r  Quality Planning and Standards, EPA 450/3-91-021. 

aRural markets are defined as locales with population of 2,500 or less that 
are not  part of a metropolitan statistical area. 
markets have only one plant  per market area. 

For this assessment, rural 

urban/suburban commercial markets are represented by Model 
Markets C through F. These model markets are characrerized as 
having more than one plant in each market area. Facilities of 
every income level operate in market areas represented by these 
urban/suburban model markets, Market C represents those 
urban/suburban markets where all f a c i l i t i e s  have baseline vent 
control  devices as a result of stringent; State  regulation. 
Similarly, Market D describes those areas where mosr of the 
facilities have baseline vent cont ro ls  as a result of State 
regulation that  mandates vent controls f o r  most 'facilities - 
of Che impacts in Market C and most of the impacts in D are due to 
recordkeeping requirements. 
facilities with and without baseline vent controls. 
Markets E and F are the result of recordkeeping, vent control, and 
room enclosure requirements. 

All 

Markets E arid F contain a mixture of 
Impacts in 
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3.1.2 W k p t  S t m  ir. the Industrial Sect= 

Like commercial facilities located in urban/suburban areas, 
industrial facilities operate in perfecrly competitive markets. 
However, no price and output adjustments due to the standards are 
likely to occur in t h i s  sector €or two reasons. F i r s t ,  water and 
detergenr are near-perfect substitutes f o r  PCE because virtually 
all of the garments dry cleaned by industrial facilities are 
water-washable. Because consumers do not dictate the cleaning 
method used, facilities facing a control cost with continued PCE 

use would likely substitute water washing for d r y  cleaning 
assuming sufficient capacity is available. 

Second, industrial cleaners typically do not charge different 
prices for garments cleaned in water and detergent and garments 
cleaned in PCE; also, over 9 2  percent of the output from 
industrial facilities is from regular laundry operations. This 
second factor is evidence that the  cost of producing the  marginal 
unit of output: in the market area is not likely to increase 
because of the standards. For these reasons, producers would not 
be able to pass along any of the control casts in the farm of a 
price increase. 

I 

- 3 . 2  AFFECTED POPULPTION 

The affected population includes facilities affected by 
recordkeeping requirements only and facilities affected by some 
combination of recordkeeping, vent control, and room enclosure 
requirements. 
on the model market analyzed. 
affected facilities in each model market under each type of 
requirement 

The number of affected facilities varies depending 
Table 3-2 shows the number of. 

T a b l e  3-3 shows the share of the r o t a 1  facilities in each 
model market potentially affected by the type of concrol 
requirement. 
sector are projected to incur  costs beyond recordkeeping costs. 

Approximately 82 percent of commercial facilities use PCE in the 

only 11 percent of the  facilities in the commercial 
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TABLE 3-2. NUMBER OF FACILITIES AFFECTED BY THE STANDARCS 

Industry Sector Type of Reauirement 
'and Model Market Vent Control  Room Enclosure Recordkeepmg 

c s c u  
A 0 0 1,071 
B 0 0 1,606 
C 0 0 843 
D 2 15 29 7 , 6 8 2  

E 1,621 409 6 , 9 7 9  

F 1,725 43 6 6 , 7 6 6  

Total Commercial 3,461 874 2 4 , 9 4 7  

6 5  84  13 0 

TABLE 3 - 3 .  SHARE OF FACILITIES AFFECTED BY THE REQUIREMENTS OF THE 
STANDARDS 

Type of Requirement 
Vent R o o m  Record- 

Industry Sector Total  Number Control Enclosure keeping 
and Model Market of Fac i l i t i e s  ( % I  ( % I  ( 8 )  

err1 a 

A 1,543 0 0 69 
B I, 606 0 0 100 
C 1,157 0 0 7 3  

D 10,432 1 0 74 
E 8,073 20 5 a 6  
F 7 , 6 8 3  22 6 8a 

Total Commercial 30,494 11 - 3  82 

395 16 21 33 

Notes : 
1 .  The total number of facilities lncludes PCE facilities as w e l l  a5 those 

2 .  The share affected is computed based on the estimated number of affected 
that do not use PCE in the dry cleaning process (see  Appendix A ) .  

facilities reported i n  Table 3-2. 
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dry cleaning process and all of these PCE f a c i l i t i e s  are affected 
by the  recordkeeping requirements. In the industrial secmr, 
approximately 16 percent of f a c i l i t i e s  are affected by the  vent 
control requirements, 21 percent are affected by the room 
enclosure requirements, and 33 percent are affected by the 
recordkeeping requirements. 

Model Markets A through C were not projected to incur impacts 
under the proposed standards because facilities in these markets 
are either below the cutoff for vent control devices (Markets A 

and B) or have baseline vent controls (Markets B and C), and 
because recordkeeping costs w e r e  not included when calculacing 
impacts for the proposed standards. However, recordkeeping costs 
were included i n  this analysis. Consequently, impacts were 
computed f o r  facilities in all markers including Markets A through 
C. A higher proportion of the f a c i l i t i e s  i n  each of the 
urbanjsuburban model markers will potentially incur impacts under 
the final standards. . 

3 . 3  MARKET ADJUSTMENTS 

The final standards are likely t o  dis turb the current 
equilibrium in the dry cleaning industry, resulting in price and 
output changes and corresponding welfare impacts, plant closures, 
and employment e€fects. A l l  commercial markets are projected t o  
incur pr i ce  and output adjustments and consumer and producer' 
welfare impacts. However, Lhe industrial sector is projected Co 
incur  producer welfare impacts only. 

Incremental impacts of the requirements were quantified 
through estimated market adjustments in price and output  f o r  both 

urban/suburban and rural markets in the commercial sector .  
3-1 depicts the supply/demand relationship f o r  a competitive 

urbadsuburban market area. 
occurs ac an output level o€ Q1 and a price of PI per unit 

Figure 

Equilibrium prior to the standards 
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than the baseline supply curve (SI), price increases and quancity 
decreases result. 

AS noted above, the magnitude of the new equilibrium 
price/output combination (P2, Q2) can be computed if baseline price 
and output values, the demand elasticity, the supply elasticity, 
and the supply shift parameters are known. Assuming that no 
correlation exists between production costs and control costs, the 
shift in the supply function of the marginal plant may correspond 

to the lowest control cost (zero in markets with unaffected 
facilities) or highest control cost per kilogram of output 
estimated. For this analysis, the supply s h i f t  was based on Ehe 

expected value of the percentage change i n  marginal costs f o r  t h e  

given market area. Measured along the  price axis,  the expected 
percentage shift of the supply function is equal to the average 
compliance cost per unit of output divided by t h e  baseline price. 

Figure 3-2 dep ic t s  the demand and supply conditions facing a 
single supplier in a rural market area. 
marginal cost curve is difficult to estimate without: using 
detailed data on input prices at different output levels. 
However, such data are not available. For analytical convenience, 
the marginal cost curve (MC1) is assumed to be horizontal over the 
relevant range. The demand curve (D) is downward sloping w i t h  an 
elasticity of -7." As in the urban/suburban market, equilibrium 

prior t o  the standards occurs at an output level of Q1 and a price 
of. PI per unit (kilogram) of output. 

The position of the 

An upward shift in the (horizontal) marginal cost  curve [from 
MI to MC2) of a monopoly supplier in rural marker results in Price 
increases and quantity decreases. As noted previously, suppliers 
in these rural markets probably practice limit pricing t o  deter 
new entry. However, the standards result i n  higher long-run 
average costs f o r  new entrants and a correspondingly higher limit 
price f o r  current suppliers. Consequently, price and output 
adjustments are projecred f o r  Markets A and B. 
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Figure 3-2. Price and Output Adjustments D u e  to Increased Costs of 
Production: Rural Markets 

Projected price and output adjustments due to the standards 
Average price impacts f o r  the entire are reported in Table 3 - 4 .  

commercial sector are not reported in t h i s  table because the  
average impacc underestimates price adjustments for  markets where 
affected f a c i l i t i e s  dominate and ovexestimates adjustments with no 
affected or very few affected f ac i l i t i e s .  
impacts i n  the commercial sector are only presented by model 
market. 

Therefore, price 

Estimated price and output adjustments due to the standards 
are less than 2.5 percent (in absolute value) for all markets in 
the commercial sector. 
adjustments are projecced f o r  the industrial sector. 

As noted above, no price and output 
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TABLE 3 - 4 .  PROJECTED PRICE AND OUTPUT ADJUSTMENTS DUE TO THE 
STANDARDS 

Baseline Price Baseline output 
Industry Sector Price Adjustment Output Adjustment 
and Model Market ($/kg1 ( % I  (Mg/yr 1 ( % I  

Ma r w  

‘ A  6.34 2.29 3,669 -2.11 

B 6 . 3 4  2.29 3,819 -2.11 

C 6.34 0.15 25,477 -0.16 
D 6.34 0.17 227,709 -0.18 

E 
F 

6.34 0.57 155,823 -0 - 62 

6 . 3 4  0.63 145.898 -0.69 

Tota l  Commercial 6 . 3 4  -- 562,396 -0.46 

Laduct r i d  2.00 0.00 170,902 0.00 

The costs of a regulatory policy are measured by the change 
in. social welfare that it generates. 
consumer surplus losses is an estimate of the loss in social 
welfare due to the standards. 
welfare impacts associated with potent ia l  changes in environmental 
quality. N o t e  that these estimates o f  welfare impacts are for  the 

costs of controlling emissions only. 
changes in environmental quality a r e  not  reflected in the 
estimated welfare impacts. 

The sum of the producer and 

The estimates do no t  include the 

Benefits resulting from 

Producer welfare impacts result from increased costs of 
productian that are fully ur partially absorbed by the plant. 
Facilities that are unable to pass along any price increase must 

Producer welfare impacts i n  
these markets are equivalent to the costzs of control. 
t ha t  operate in markets where a price increase is likely 
to pass along a portion of the increased costs  of production. 

.absorb the total increase in costs, 
Facilities 

able 
The 
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producer welfare impact i n  these markets is equivalenk co some 
porrion of the compliance costs depending on the relative4 
elasticity o f  supply and demand: 

Consumers of dry cleaning services experience welEare impaccs 
in markers w'nere price and output adjustments occur. 
welfare impacts in t h e  industrial sector are zero because pr i ce  
and output is not affected.  Both seccors incur producer welfare 
impacts. 

Consumer 

Estimates of the surplus changes f o r  consumers and proeucers 
and the resulting change in social welfare are presented in Table 
3 - 5 .  ~n the commercial sector, estimaced consumer welfare impacts 
are -$17 .8  million. Producer welfare impacts total approximately 
-$ll.8 million. In the indusErial sector, escimated consumer 
welfare impacts are zero (because price and quantity adjustments 
are zero), and producer welfare impacts are a positive $ 6 0 7 , 0 0 0  

because of a projected net savings due t o  the standards. 

TABLE 3-5. PROJECTED WELFARE IMPACTS DUE TO THE STANDARDS 

Consumer Welfare Producer Welfare Net Welfare 
Industry Sector Impacts Impac t s Impacts 

Comrner- Markers 
and Model Market ($1,000) ( $ 1 , 0 0 0 )  ($1,000 1 

A -52 6 -11 -53 8 

B 
C 

-548 

-239  

-12 
-167 

-560 

-406 

D -2 437 -1,703 -4,141 
E -5,643 - 3  , 969 -9,612 
F -5,819 . -4,096 -9,915 

Total Commercial -15,212 - 9 , 3 5 8  -25,170 

0 607 607 

These welfare impacts are projected f o r  the first year after 
Fewer losses will be incurred in 14 the regulation is in effect..  
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subsequent years because existing unconrrolled transfer and dry- 

to-dry machines are being replaced with dry-to-dry machines wich 
built-in vent controls upon retirement even at baseline. 

Adding the producer and consumer welfare effects  leads to an 
estimate of the total control cost f o r  each sector. In the 
commercial sector net welfare impacts due to t he  standards are 
estimated t o  total--$25 million. Net welfare impacts in the 
industrial sector represent a gain af $607,000. 

3 . 3 . 3  Planr..Clasures 

To comply with a regulatory standard, facilities will 
norinally incur control costs and may have to reduce production 
levels, modify production processes, or--as a last resort--shut 
down.. m the shor t  cun, the decision to shut down depends on the 
relationship between the price of the service and-the average 
variable cost  of production. The position of the average variable 
cost curve is di f f i cu l t  to estimate without using derailed 
financial data including input prices. As a result, this seccion 
offers qualitative impacts based on output adjustments for each 
sector. Specifically, it is assumed that  the enrire output 
adjustment is a result of plant  closures- 

It should be noted that the estimates of plant closures 
presented i n  this analysis are based on assumptions that 
potentially underestimate the m o s s  or total number of-plant 
closures while potentially overestimating the 
Because the number of plant closures are presented as net of new 
plants entering the market, the estimated numbex of plant closures 
do not reflect aross plant closurest. However, two assumptions 
have the effect  of making the estimates worst-case in terms of a 
closures. First, it was assumed that  facilities do not reduce 

plant closures. 

lThe estimates of poCential changes in ownership presented in Section 4 
reflect gross plant closures as well as ather changes in ownership such as 
(voluntarily or involuntarily) selling tne plant to an owner in better 
financial condition. Consequently, the potential changes in ownership 
reported in Section 4 exceed the estimates QE plant closure presented in 
t h i s  section. 
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capacity utilization, but rather the e n t i r e  output rsduction w a s  

accounted for by f a c i l i t i e s  shutting down. In addirion, ic was 
assumed t ha t  the smallest plants projected to incur costs beyon6 
recordkeeping coscs account for a l l  the plant  closures i n  Markecs 
c through F. In Markets A and E, plants  do not incur any impacts 

. beyond recordkeeping costs. Consequently, the smallest plants ( $ 0  

cc) $25,000 in annual receipts) account f o r  all of the p l an t  

closures i n  Markets A and B because only the smallest plants a re  
represented i n  these markets. 

Under these worst-case assumptions, an estimated 259 net 
plants are pr- jected to close i n  the commercial sector as a result: 
of the standE is. 
industr ia l  sector in  view of 'rhe cost savings expected f o r  chis 

N o  plant closures are projected for the  

Sector. 

Considering the size of the estimated output reduction, 
commercial plants will probably adjust  production levels without 
actually closing their f a c i l i t i e s .  
indicates that  f a c i l i t i e s  do respond t o  changes i n  t h e  quantity 
demanded by increasing or reducing output per plant .  
indicate that commercial f a c i l i t i e s  with payroll were operating at 
higher  output levels on average in 1987 than in 1982. Using data 
on average annual receipts, the number of p lan ts ,  the base pr i ce ,  

and ~ h e  share of receipts from dry cleaning a c t i v i t i e s ,  the 

Evidence from Census data 

Census data 

average plant  dry cleaned 24,489 kilograms of clothing i n  1982 and 
28,335 kilograms i n  1987. One industry spokesman indicated that 

these changes do not reflect a trend toward l a rger  dry cleaning 
plants ;  ra ther ,  plantrs are operating a t  a higher capacity 
utilization (Fisher, 1990). 

The standards may cause short-run price impacts h t h e  
sectors of the dry cleaning industry examined in this assessment. 
I f  the  short-run effect of a regulatorq. control is t o  increase the 
equilibrium price of d r y  cleaning services, then the short-run 
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market-clearing output of services will be lower than t h e  baseline 
output. It the market-clearing output declines, the demand for  
labor services by operators of dry cleaning facilities may also 
decline. Indeed, the reduction of labor demand may be 
approximately proportional to the reduction in demand f o r  dry 
cleaning services. 
may incur a welfare loss in the form of reduced pay or lost jobs. 

Current employees in dry cleaning f a c i l i t i e s  

Faci l i t ies  in the industrial sector are projected to realize 
a cost  savings due to the sdlvent recovery savings associated with 
the standards. 
industrial launderers are likely to be zero, so employment effects 
in this sector are not considered further. 

Com'equently, the anticipated output impacts on 

However, in the commercial sector, t w o  employment effeccs of 
the standards are considered: 
displacement costs. 

result from cut-backs at operating f a c i l i t i e s  and/or plant 
closures. Displacement costs are welfare losses incurred by chose 
displaced workers. These employment impacts are short-run 
effects. 
effects because it is projected that virtually a l l  dry cleaning 
machines are being replaced at baseline by conrrolled, dry-to-dry 

machines. 

employee displacements and employee 
Displacements are job terminations that 

- The primary effects of the  srandards are ,short run 

Because closures may occur and output reductions among 
operating facilities can themselves result in worker 
displacements, this analysis assumed that short-run employment 
impacts of standards are proportional to projected output effeccs. 
An estimated 176,836 workers were on payroll at commercial dry 
cleaning plants in 1991 (EPA, 1991). 
displacements computed as described above total 813. 

Estimated worker 

Displaced workers suffer welfare losses through several 
mechanisms (see Hamermesh, 1989; Maxwell, 1989; Blinder, 1988; 
Flaim, 1984; and Gordon, 1978): 

foregone wages and benefits during job search, 
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out-of-pocket search costs, . diminished wages and/or job sacisfaction at new jobs, ana 
psychological costs. 

Displacement risk--like r i s k  of i n ju ry ,  r i s k  of death, or 
ocherwise unpleasant working condicions--2s a negative job 
attribute for which workers receive compensation in competitive 
labor markets (Abowd and Ashenfelter, 1981). Abowd and 
Ashenfelter (19811 found t h a t  the labor market compensates 
ancicipated layoffs and unemployment by 2 to 6 percent higher 
wages per year. Tope1 (1984) used a hedqnic wage function to 
estimace that an anticipated one-point ixrease in the probability 
of unemployment ( e - g . ,  f rom 6 per 100 workers to 7 per 100 
workers) requir'es a 2.5 percent increase in wages to compensate 
xorkers . 

Anderson and Chandran (1987) developed and demonstrated a 
methodology to compute a willingness-to-pay based estimate of 
worker displacement using Topel's esrimated compensating wage 

diff.erentia1. Their method is analogous to that used by 
economists to estimate the implicit value of a life using labor 
market data (see Moore and Viscusi ,  1990). The hedonic 
displacement cast estimate conceptually approximares the one-time 
willingness to pay to avoid an involunrary unemployment episode. 
Theoretically, it includes a worker-borne costs Q.+& of any off- 
setting pecuniary or nonpecuniary "benefits" of unemployment 
( e . g . ,  unemployment compensation, leisure time enjoyment). The 
hedonic displacement cost estimate is a net present valuation. 

Average annual (1991) earnings in the (payroll commercial) 
dry cleaning industry are $11,504 ( U . S .  Department of Lahar, 

1991). Using Topel's cornpensating differential estimate and the 
Anderson-Chandran methodology, chis analysis projects that dry 
cleaning workers  would demand an annual compensating differential 
of $288  ($11,504 * 0 . 0 2 5 )  to accept a one-point increase in the 
probability of displacement. 
willing tro pay an equivalent amount eo avoid such an increase in 

It was assumed that they would be 
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the  probability of displacement. Therefore, the implied 
statistical cost of an involuntary layoff is $28,800 
The estimated worker displacement costs were computed by 
multiplying the estimated number of workers displaced by the 
estimated cost: of an involuntary layoff . 
costs computed in this way total $23.4 million. 

($288/0.01), 

Worker displacement 
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SECTION 4 
FINANCIAL IMPACTS 

The f i n a l  standards will potentially affect business entities 
that own dry cleaning facilities (see Appendix A €or a financial 
profile of potentially affected firms in the commercial sec tor ) .  
In the financial analysis, distinguishing between the terms "firm'' 
(or *company") and *establishment" (or "facility") is important. 
The Census of Service Industries defines a firm as a "business 
organization or entity consisting of one domestic establishment or 
more under cornon ownership or control." An establishment, in 
turn, is defined as a "single physical location at which business 
is conducted." In Section 2, economic impacts are evaluated using 
nodel Fsc17lhf;Y data. Tpe focus of t h i s  section, however, is on 
potenrially affected f i n ? ? .  

. .  

Finns  i n  Lhe industrial sector are projected t o  incur a cost 
savings due to the standards. Consequently, financial impacts 
were computed fo r  firms in the commercial sector only. 
analysis assumes that the owner(s) of an affected firm will pursue 
a course of action that maximizes the value of the f i r m ,  subject 
t o  uncertainties about actual c o s t s  of compliance and the behavior 
of other firms, The owners' response options include 

This 

closing the p l a n t ,  
bringing the plant i n t o  compliance with the regulation, and 
selling the p lan t .  

I f  the expected post-compliance value of an affected plant is 
negative (or  simply lower than the 'scrap value" of the plant), 
Lhe owner of the plant will likely close it. If the expected 
post-compliance value is positive and greater than the scrap 
value, the owner will e bring i t  into compliance Q.& sell it 
to another firm that will do so. 

Whether t he  firm keeps or  se l l s the  plant depends on the 
financial condition of t he  firm. If the firm has and/or can 
borrow sufficient funds to make a plant compliant, it keeps the 
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p lan t .  If instead the f i r m  has inadequate funds and debt 
capacity, i t  sells or closes the p i a n t .  This section addresses 
these potential changes i n  ownership. 

4.1 FINANCIAL CHARACTERISTICS 

F i r m  financial impacts were computed f o r  firms in three 
conditions of firm financial health: 
above average. 
financial condition cannot borrow money. 
sufficient cash and purchase the control equipment, or they have 
insufficient funds and sell the p lan t  to another firm. 

below average, average, and 
This analysis assumed that firms in below-average 

These f irrns e i t h e r  have 

Firms in average or above-average financial condition w e r e  
assumed to borrow ehe required funds ,  rhough possibly some of them 

will use internal funds instead of, or in conjunction with, 
borrowing. It was assumed that 7-year bank notes at 11 percent 
(nominal) interest are available t o  above-average firms and that 
similar notes at 12.5 percent interest are available to average 
firms (see Appendix A f o r  a discussion of the cost  of borrowing 
f o r  firms in different financial conditions). Firms in average 

and above-average financial condition can b o r r o w  funds and thus 
don't have to use cash to purchase control equipment. 
.recurring annual expenses, however, include i n t e r e s t  and principzll 
payments on 7-year notes in addition to annual operating costs. 
Firms in below-average financial condition have large cash 
requirements because they cannot borrow money, but they have only 
operating costs  as recurring annual expenses. 

4.1.1 

Their 

Distr ibution of Potentially Affected Firms 

Estimating the number of firms affected is necessary to 
estimate the financial impacts of the standards. 
Section 1, not  all dry cleaners would be affected by the standards 
because plants that use solvents other than PCE will be unaffected 
by the requirements. Furthermore, the level of impacts incurred 
by a fim may vary depending on whether facilities owned by the 

As explained in 
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firm are required to install vent controls, build'roorn enclosures, 
or simply perform recordkeeping requirements. In this section, we 
focus on firms that: own facilities projected to incur costs beyond 
the recordkeeping costs f o r  two reasons. F i r s t ,  recordkeeping 
costs do not  include a large initial investment: requiring the use 
of external funds or significant cash reserves. Consequently, no 
capital availability impacts would result from these costs. 
Second, profitability impacts from recordkeeping costs are 
potentially significant only for the smallest firms i n  poor 
financial condition. However ,  most of the f i m  i n  this s i z e  
category operate in markets (Markets A and BI where producers will 
be able  to pass all of these casts on to consumers. Consequently, 
no profitability impacts due to recordkeeping costs are expected. 
In the balance of this section, cherefore,  affecLed firms include 
those Chat own facilities required to invest: in vent controls or 
room enclosures in addition to their recordkeeping costs. 

Affected firms and affected plants are one-and-the-same for 
single-plant firms (i.e., single-plant firms without an affected 
plant are themselves unaffected as business e n t i t i e s ) .  In the 
cape of multi-plant €inns, the number of affected firms is harder 
to estimate. X six-plant firm, €or example, might have six 
affected plants, six unaffected plants, or any combination of 
both. 
owned by a single firm are either affected or unaffected and t h a t  

all plants owned by a single f i r m  are af fec ted  equivalently. 
addition, i t  was assumed that the proportion of affected firms is 
identical to the proportion of affected 
The estimated total number of affected €inns is probably not COO 
sensitive to these assumptions because only 478 of 27,332 firms 
(1.75 percent) have more than two plants ( s e e  Appendix A ) .  

In th is  assessment, it was assumed that a l l  of the plants 

In 

fo r  all firm s i z e s .  

An estimated 3,336 firms own f a c i l i t i e s  projected to incur 
costs beyond recordkeeping costs under the final standards. These 

affected firms include 660 businesses with $ 7 5 , 0 0 0  to $100,000 in 
annual receipts and 2,676 firms with more than $100,000 in annual 
receipts. . .  

Ve Under Financial Scenario I, which assumes a - t i  

4 - 3  



relationship between size and baseline financial condition, no 

firms above $50,000 in annual receipts are classified as below 
average in financial. condition (see  Appendix A f o r  a discussion of 
the financial scenarios used in this analysis). 
under Financial Scenario I, a l l  o f  the affected firms are in 
average or above-average financial condition. , ( A  size cutoff 
exempts facilities below $75,000 in annual receipts from vent 
control and room enclosure requirements.) 

Consequently, 

Under Financial Scenario 11, we assumed that ~JQ relationship 
exists between firm size and financial condition. 
financial scenario, 50 percent of a11 firms, regardless of size, 
are allotted to the "average financial conditionq grouping, and 25 
percenr; of a l l  firms to each of the  "below-average" and "above- 
average" financial condition groupings. 
11, 834 firms are in below-average financial condition (3,336 * 
25%), 1,668 firms are in average financial condition (3,336 * 
50%), and 834 firms are in above-average financial condition 
(3,336 * 25%). 

Under this 

Under Financial Scenario 

4.1.2 Baspline Financial Ratios 

Financial ratios are commonly used to measure a firm's 
financial viability. 
include four  fundamental types: 

Financial ratios computed f o r  this analysis 

liquidity ratios 
activity ratios 
leverage ratios . profitability ra t ios  

Baseline financial ratios were computed for potentizlly affected 
dry cleaning firms using data from D u n s  Analytical Services (1990) 
for three'categories of financial health (see Appendix A, 
p. 5-17). 
statements in response to the  requirements of the standards result: 
in adjusted financial ratios These adjusted ratios are 
reported in the following subsection. 

The changes that are mads to the baseline financial 

for  f i rms .  
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4.2 O M R S H I P  ADJUSTMENTS 

The firm financial impacts of the regulatory alternatives are  
assessed by 

computing with-regulation pro forma income statements and 
balance.sheets of firms of different sizes and financial 
conditions, 

computing the implied with-regulation financial ratios of 
these €inns, and 

comparing baseline and with-regulation statements and 
ratios to discern clearly adverse financial impacts. 

Table 4-1 shows the with-regulation financial statements of . 
potentially affected firms in below-average, average, and above- 
average financial condition. 

The following adjustments were m a d e  to project the with- 
regulation financial statements of firms in below-average 
financial condition. 
expenses and taxes increase by the amount of the annually 
recurring compliance costs, and net profits €all by the same 
amount. 
control equipment and fixed assets  rise by the  same amount. 
firms simply "trade" cash for control devices in an accounting 
sense, so total assets and total liabilities remain unchanged, 

In the annual income statement, other 

In the balance sheet, cash declines by the price of the 
These 

The following adjustments were made to project the with- 

In the annual income statement, 
regulation financial statements of firms in average and above- 
average financial condition. 
otther expenses and taxes increase by the amount of the recurr ing 
compliance costs and the annual note payments, and ne t  profits 
fall by .the same amount:. In the  balance sheet, cash is unaffected 
because these firms borrow money for purchasing control equipment. 
Fixed and t o t a l  assets increase by the value (pr ice)  of the 
control equipment. On the liabilities side of the balance sheer, 
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Lata1 liabilities and net worth have to increase by the same 
amount, B o t h  current and noncurrent liabilities increase. . Notes 
payable (this year) increase by the amount of the annual pr inc ipa i  
payment I Noncurrent: liabilities (which' include bank notes) 
increase by the loan amount (control equipment pr ice)  less t h e  
amount of principal payable this year (which is part of the 
increase in notes payable). 

4.2.1 Ratio Analvsi? 

Table 4-2 reports the with-regulation financial ratios o f  
affected firms of different sizes and financial types derived from 
the financial statements presented in Table 4-1. 
the regulation on firms in below-average and average financial 
condition are most apparent, but impacts even on above-average 
fi-Ins may be substantial. The debt ratios of average and above- 
average firms increase very substantially because they borrow 
funds to purchase cont ro l  equipment. The debt ratio of below- 
average firms is unaffected because they must rely on cash rather 
than borrowed funds to purchase equipment, but: liquidity impacts 
are substantial. 

The impacts of 

Ownership changes occur either because businesses do not have 
and are unable to borrow sufficient funds to purchase control 
equipment f o r  the dry cleaning plant(s1 they own or because after 
making the dry cleaning plant(s) they own compliant, revenues 
w o u l d  be insufficient to meet legal financial obligations. 
Businesses in poor financial condition are projected to undergo a 
change of ownership unless they have sufficient cash to purchase 
required control equipment (because they are assumed to be unable 
to borrow money). Changes of this type result from =ita$ 

aVal- constraints. Because none of the affected fim in 
below-average financial condition have adequate cash to purchase 
control devices (e.g., capital costs exceed cash reserves reported 

. .  
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in the balance sheet), these firms are projected to incur  
financial failure due to capital availability constraints. 

Businesses in average or better financial condition can 
borrow money but may s t i l l  experience a change in ownership if 
expected revenues are insufficient to cover baseline plus 
recurring regulatory costs--loan payments, recurring fixed control 
costs, and variable control costs .  Ownership changes due to 

None of the firms in t h i s  analysis are projected to i ncu r  
profitability impacts that result in changes i n  ownership. 

i n s u f f i c i e n t  revenues are categorized as profit- . .  impacts. 

Table 4-3 presents the estimated changee in ownership due to 
the standards. A l l  of these changes in.ownership are d u e  to - _ _  

capital availability impacts f o r  firms in below average financial 
condition. Under Financial Scenario I where there a re  no 
potentially affected firms in below-average condition, the number 
of ownership changes is 0: Under Financial Scenario 11, where 25 
percent of the potentially affected firms are  in below-average 
financial condition, ownership changes are projected to be 834. 

. The est imated number of ownership changes presented here is 
substantially higher than the estimated plant closures ( 2 5 9 1  . - - ,  

presented in Section 3 .  

difference. 
At least  t w o  reasons explain this 

First, as noted in Section 3, plant closures are 
estimated as net rather than gross closures while potential 
changes in ownership reflect gross plant closures. Second, 
ownership may change even if the  facility doesn't close. 
poor financial condition may sell their affected dry cleaning 
facilities to another owner in better financial condition. 

Firms in 

In 

addition, ownership changes also include bankruptcies. 
bankruptcy may result in a plant c losure ,  it may also simply 

Although 
- -  

r e s u l t  in a transfer of ownership to another owner without plant  
closure. If the owner(s1 decides to sell the plant or ownership 
is transferred because of bankruptcy, a change in ownership 
occurred but the plant did not: close. Consequently, estimated 
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TABLE 4-3. PO'XENTIAL CHANGES IN OWNERSHIP DUE TO THE STANDARDS I 
Annual Receipts Range ( $ 0 0 0 )  Financial Financial 
and Type o f  Impact Scenario I Scenario 11 
7S to l O Q  

I Capital Availability 0 165 
Prof itability 0 

luuLLm 
0 

I Capital Availability 0 . - 4 0 5  

Profitability 0 0 

250  to 50Q 

Capital  Availability 0 175 I 
I Profitability 0 0 

i2zsLzu 
I Capital Availability 0 34 

Profitability 
Z2La.l 

0 0 

Capital Availability 0 834 
P r o f  itability - 0 0 

Notes: 
1. Capital availability impacts are projected when firms in poor financial 

condition have insufficient funds to purchase the required contra1 
equipment. It i s  assumed that firms in poor financral condition cannQf 
borrow funds. 

2 .  Profitability impacts are projected when revenues are insufficient to 
cover the full costs of production including 

3 .  Financial Scenario I assumes a positive correlation between firm size 
and financial condition. 
between firm size and financial condition. 

I 

control costs. 

Financial Scenario I1 assumes no correlation 

changes in awnership may'reasonably be expected to exceed the 
estimated net plant closures. 

4-11 



REFERENCES 

Abowd, John M. and O r l e y  Ashenfelter. 1981. "Anticipated 
Unemployment, Temporary Layoffs, and Compensating Wage 

Sherwin Rosen, ed. Chicago, IL: University of Chicago 
Press. 

Differentials." In Studies i n  Laho r Markets, pp 141-170. 

Anderson, D. W., and Ram V. Chandran. 1987. "Market Estimates of 

Blinder, Alan S. 1988. 'The Challenge of High Unemployment.' 

Worker Dislocation Costs." = r s  L e t t e n  . 24:  381-384. 

Richard T. Ely Lecture printed in the W i c m  Fro& 
Bevim 7 8 ( 2 )  :l-lS. 

Duns Analytical Services. 1990. mustrr -q and Kev Ritsiness 
pati-. Dun and Bradstreet Business C r e d i t  Services. 1989- 
1990 * 

Fisher, William. March 6 ,  1990. Telecon. International 
Fabricare Ins t i t u t e .  Personal communication with Brenda L. 
Jellicorse, Research Triangle Institute. 

Flaim, Paul 0 .  1984. 'Unemployment in 1982: The Cost to Workers 
Feb. :30-37 and Their Families. w v  J I W r  Rpvietq 

Gordon, Robert J. 1 9 7 8 .  m- . pp. 271-275. Boston: 
L i t t l e  Brown and Company. 

Hamermesh, Daniel S. 1989, "What Do We Know About Worker 
Displacement in the U.S.?' mud ~ ~ i a t m  28(1) :51- 
5 9 .  

Maxwell, N a n  1;. 1989. "Labor Market Effects from Involuntary Job 
Losses i n  Layoffs, Plant Closings: The Role of Human Capital 
in Facilitating Reemplwent and Reduced Wage Losses." 

CIS and +Sso~oloav 48 (2  ) : 129-141. 

Moore, Michael J. and W. Kip Viscusi ,  1990. -ntim 
s for  J d ~ R k k z .  Princeton, NJ: princeton 

University Press. 

Alternatives for  the Hazardous A i r  Pollutant Dry Cleaning 
NESHAP.* 
U.S. Environmental Frotection Agency, Chemical and Petroleum 
Branch. January 25. 

Radian Corporation. 1993. 'Annual Respondent Burden and Cost of 
Reporting and Recordkeeping Requirements of the Promulgated 
Standard." Memorandum from Carolyn Norris to Brenda 
Jellicorse, Research Triangle Institute, Research Triangle 
Park, NC. June 2 .  

Radian Corporation. 1990. 'National Cost Impacts of Regulatory 

Memorandum from Carolyn Morris and Kim Kepford to 

R- 1 



Sherer, F. M. 1980, In dustrial Market S m c t u  re and Economic 
p e r f o w .  2nd ed., Chicago: R a n d  McNally College 
Publishing Company. 

unemployment: New Evidence." J n i i r a  of r&r  Ecnrm- 
Topel, Robert H. 1984. "Equilibrium Earnings, mrnover, and 

2 ( 4 )  :5O0-522. 

U . S .  

U . S .  

Department of Labor, Bureau of Labor Statistics. 1991. 

Printing Office. April. 
Fa-. Washington, DG: U.S. Government 

Environmental Protection Agency. 1991. n i t -  

Final report prepared f o r  the U.S. Environmental Protection 
Agency, Office of Air Quality Planning and Standards, EPA 

he D r v  f l e w  I n w t r Y .  

45O/3-91-021. 

R-2 



I 

f 

I 



United States Off ice Of Air Quality October 1991 Environmental Protection Pfanning and Standards 
Agency 

Air 

Research Triangle Park. NC 2771 1 

- 

GEPA Economic Impact Analysis- of 
Regulatory Controls in t h e  Dry - 

Cleaning Industry 

Draft 



Economic Impact Analysis 
of Regulatory Controls in the 

Dry Cleaning Industry 
. -  

Emission Standards Division 

U.S. Environment;ll Protection Agency 

oniee of Air Quali Planning and Standards 
Research Triangle Park, North Carolina 2771 1 

Office of Air and Radiation 

sober 1991 



T h i s  repor= has been reviewed by the EMiSSiOn Standards D i v i s i o n  of r s k  

5€fice a f  A i r  Quaiity Planning and Standards, EPA, and approved f z r  

publication. Mention o f  t r a d e  names.or commercial products is not iatended ~3 

x n s t i t u t e  endorsemenr. o r  recormendation for use. Copies of t h i s  reporr are 

iivailable through the  Library Services O f f i c e  (MU-351, U.S. Enviranmentai 

3rotectian Agency, Research Triangle Park; NC 27711, QL f r o m  Natrsxal 

Technical Information Services, 5205 Port Royal Road, S?rinqfieic. 7.2 fZ161. 

iii 



t 

sect ion Page 

1 Introduction and S.ry ............................................ 1-1 

2 supply of Dry Cleaning SerPices ..................................... 2-1  

2.1 Prof i l e  of Suppliers tty Industry Sector  . . . . . . . . . . . . . . . . . . . . . .  2-1 
2.1.1 Commercial Sector  ..................................... 2-1 

2.1.2 .Coi n-operaized Sector .................................. 2 - 6  

2.1.3 Industrial Sector ........................l............ 2-9 

2.2 Froduction H i s t o r y  and Trends ............................... 2-11  

2.3 Production Processes ........................................ 2-14 

2.3.1 Machine Types ........................................ 2-14 
2.3.2 Solvents ............................................. 2-16 

2.3.3 Production Processes ................................. 2-18 
2 . 4  Costs of Production ......................................... 2-21 

2.4.1 Costs of Production f o r  Existing Facilities .......... 2-24 

2 . 4 . 2  Costs  of Production f o r  New Facilities ............... 2-25 

2.5 Model F a c i l i t y  Profile ...................................... 2-27 

3 Damand for D Z ~  Cleaning ServLcas .................................... 3-1 

3.1 Household Demand ............................................. 3-1 

3.1.1 Consuriptian and Trends ................................ 3-1 

3.1.2 Characterization of Consumers ......................... 3-4 

3.1.3 Hausehold Demand Function ............................ 3-10 

3.1.4 The Value of Time and the Full-Cost  Model ............ 3-14 

. 

3.Lb5 Sensi t iv i ty  To Price ................................. 3-18 

3.2 Industrial Demand ........................................... 3-19 

3.2.5 Consumption and Trends ............................... 3-19 

3 . 2 . 2  Characterization of' Demanders ........................ 3-28 

3 . 2 . 3  Derived Demand ....................................... 3-20 

iv 



CONTENTS (continued) 

Section Page 

3.2.4 Sensiciri;y to Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ... ... .-A 

4 Mazket Structure in the Dty Clraaiag Induat ry . . . . . . . . . . . . . . . . . . . . . . .  4 - 1  

4.1 Facility Location Decision ................................... -,-; . .  

4.1.1 Commercial Dry Cleaners ............................... 2 - 2  

4.1.2 Coin-operated Dry Cleaners ............................ 4 - 3  

4.1.3 Sndustriai Dry Cleaners ............................... 4-4  

4.2 Marker: Structure ............................................. 1-4 
. .  

4.2.1 Market St=ucrure in the Commercial SScEGr . . . . . . . . . . . . .  -.-: 
.4. 2.2 Marker: Srructure in the Coin-operated Sector  ......... 4-15 
4.2.3 Market Structure in ihe Industrial Secto= . . . . . . . . . . . .  ;-;s 

4 . 3  Model Mazkets ............................................... 4-19 

4.3.1 Commercial Sector Markets ............................ 4-19 
4.3.2 Coin-operated Sector Markets ......................... 4-22 

4 . 3 . 3  Industrial Sector Markets ............................ 4-23 

5 Fiaancial Pto€ile of C c m m x c i a l  D r y  C l e a a i a g  Fa ................... 5-1 

5.1 Firm Finances and Facility EconQmics . . . . . . . . . . . . . . . . . . . . . . . . .  5. . . 
5 . 2  . Population of Potentially Affected F i n n s  ..................... 5-2 
5 . 3  Legal Ownership of Conmbercial Dry Cleaning Facilities ........ 5-3 

5.3-1 Sole PrOprh2tQrShi.p ................................... 5-3  
5.3.2 Partnerships .......................................... 5-4 

5.3.3 Corporations .......................................... 5-4; 

5 . 4  Distribution of Companies by Receipts S i z e  ................... 5-6  

. 5.5 Discribution of Companies by Number of Facilities ............ 5-R 

5.6 Vertical Integration and Diversification ..................... 5-9 

5 . 7  Financial Characteristics of FirmJ in Regulated 
fnduntry(iesi ............................................... 5-10 

V 



CONTENTS (continued) 

Section Page 

5 . 8  Key Business 3arios of D r y  Cleaning Firms . . . . . . . . . . . . . . . . . . .  5-15  

5.9 Availability and Costs of Capital ........................... 5-18 

6 Responses to the Regulatory nlternatives ............................ 6-1 . 

6.1 Overview of R E ? g u l a t O r y  Alternatives .......................... 6-1 
6 . 2  F i r m - L e v e l  Responses ......................................... 6-2 

6.3 Facility-Level Responses ..................................... 6-6 
6'.3.1 Compiiance Option Costs ............................... 6-6 

6 . 3 . 2  Compiiance Options Under Each Regulacory Alternative .. 6-54 

7 nupacts of the Reqrraafory A t t e a t i v e s  .............................. 7. 2. 

7 . 1  Affected Population .......................................... 7-1 

7 . 2  Costs of Compliance .......................................... 7-8 

7.3 Market Adjusunenrs .......................................... 7-14 

1.3.1 Price and Output Adjustments ......................... 7-15 

7 . 3 . 2  Welfare Effects ....................................... 7-24 

7 . 3 . 3  Plan t  Closures ........................................ 7-33 

7.3.4 Employment Effects .................................... 7-37 

7 . 4  Ownership Adjustments in Coaanercial Dry Cleaning Sector . . + . .  7 - 4 1  

7 . 5  Effects on Small Businesses ................ (.. .............. 7-6B 

8 Cooclusioa .......................................................... 8-1 

9 ~ e n s a C e 8  .......................................................... 9-1 

Appoaat A. ............................................................. A-l 

vi 



i 

CONTENTS (continued) 

T a b l e  F age 

- -  
- <  I-1 Zstimacea Number of Dry Cleaning Plants by Industry Sector ( L 9 9 1 )  . . ... 

1-2 h n n u a l i z b i  C o s t s  and Welfare Impacts ~f the Dry Cleaning XESRAe by - -  Regulatory Alternative ana S i z e  Cutoff (S1989) ...................... - . - 4  . 

1-3 ?rejected worst-Case Net Plant Closures  and Employment Ef feczr  of 
rhe Dry Cleaning N E S H A P .  ............................................. 1-9 

2-L 2istribution of PCE Dry Cleaning Machines and Facilities ir: c:?e 
2 - 2  Commercial Sectcr ................................................... 

- -  --: 1 4 9 1  Distribucian ~f Receipts f o r  Commercial D r y  Cleaning 
ZstabLisnments: ?CE and Non-PCE Establisizmencs ($1989) . . . . . . . . . . . . .  Z - i  

2-3 1 9 9 1  DisrribuFion Qf Receipts f o r  Commercial Dry Cleaning 
Establishments: PCE Establishments only ($1989) .................... 2 - 4  

2 -4  1991 Distribution of D r y  Cleaning Output in the Commercial S e c t o r :  
PCE and Non-PCE Establishments.. .................................... 2-5  

2-5 1991 Distribution of Dry Cleaning Output i n  the Commercial Secror: 
PCE Establishments Only,.. .......................................... 2-5 

2-6  1991 Distribution of Receipts f o r  Coin-OperaEed Establishments With 
Dry Cleaning Capacity ($1989) ......................................... 2-8  

2-7 1991 Distribution of Dry Cleaning Output i n  t h e  Cain-Operawxi 
Sector ............................................................... 2 - 9  

2-8 Annual Receipts, Average Baae Price, and Total Outpur f o r  
Commercial Dry Cleaners ( S 1 9 E 9 )  .................................... 2-13 

2-9 Annual Growth Rates by Machine Type and Sector (5986-1989) ......... 2-13 

2-10 Capital Costs of New Dry-to-Dry Machines ($1989)  .................... 2-22 

2-11 Average Annual Operating Costs for Commercial D r y  Cleaning Plants..' 2-23 

2-12 Average Input Pricea for PGE Dry Cleaning. Facilities ($1989) ....... 2-24 . 

2-13 Modei Plant Description and the Distribution of PCE Facilities by 
Industry Sector and Income Level... ................................ 2-28 

vii 



CONTENTS (continued) 

T a b l e  Page 

3-1 

3-2 

3-3 

3-4 

3-5 

3-6 

4-1 

4-2 

4-3 

4-4 

5-1 

5-2 

5-3 

,5-4 

5-5 

f-6 

Household Expenditures on Commercial Laundry and Dry Cleaning 
Services 1980-1989 ($1989) .............................._........._... 3-5 

N u m b e r  and Median fncome of Women in t h e  Work Force 1980-1989 
($1989) ..................-.......**..............~~....~........*..~... 3-7  

Household Expenditures on Cotmaercial  and Coin-Operared Dry Cleaning 
and Laundry Services by Income Category ($1909) .............._...... 3-9 

Household Expenditures on C o m r c i a i  and Coin-Operated Dry Cieaning 
and Laundry Services by Occupation Category .......................... 2-10 

Household Expenditures on Commercial and Coin-Operated Dry Cleaning 
and Laundry Services.by Locarion Category ......., .- . . . . . . . . . . ._._.. .  3-11 . .  

Regression Analysis ...............,.. .............................. 3-16 

Data Used in the Supply/Demand Estimation .......................... ; 4-0  

Parameter Estimates and Regression Statistics from the 
Supply/Demand Es~imation. ........................................... 4-16 

Pacamater Estimates and Regression S t a t i s t i c s  f r o m  the 
Supply/Demand Est-r ion (Time-Trend Specification) .............._. 4-11 

Profile o f  Model Markets i n  the Coumercial Sector. ..............,., 4-20 

Legal Form of Organization of Dry Cleaning Firms--Number and 
Percent.. ............................................................... 5-5 

Receipts of D r y  Cleaning Fi rmJ................:...................... 5-7 

Concentration by Laogest Dry Cleaning Fi rms . . . . . .  .................... 5-7 

N m h r  of Garmaercial Dry Cleaning facilities ,per Firm by Income 
Catego . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5-4 

N u m b e r  o f  Dry Cleaning Firm, by Siz% and Baseline Financial 
Con~tion. ..............................~.........*-.......-......- 5 1 2  

Number of Dry Cleaning Firma, by Size and Baseline Financial 
Condition .......................................................... . 5-12 

v i i i  



CONTENTS (coatinuad) 

Table Page 

3-7 

6 -  1 

7-1 

7-2 

7 -3  

7 - 4  

7-5 

7.- 6 

7-7 

7-8 

7-9 

7-10 

7-11 

7-12 

7-13 

Saseline ELzancial Ftatios of Dry Cleaning .Fi,ms . . . . . . . . . . . . . . . . . . . .  ~ G - 1 -  

Contro l  Technology O p t i o n s  Under Each RegulaKory Alternative ........ 6-2  

Size  Cutof f  Leveis Eased on Consumption of PercnloroethyLene (PCE) . _  7-3  

Oiptributian df Affected Facilities by Industry Sector, Model 
Market, a n a  S i z e  Cucoff: Regulatory Alternaciwes I and 11 .......... 7-4 

Dis t r ibu t ion .oE AffeCZed Facilities by Industry Sector. Model 
Marker, ana Size C u t o f f :  Regulatory Alternative .Iii................ 3 -  i - :  

Distribution of Affected O u t p u t  by Indusrry Sector,. R o d e 1  Market, 
and Size C u t o f f :  Regulatory Alternatives I and 11 .................. 7-6 

Distribution of Affecred Outpur by Industry S e c t O r ,  Model Marker; 
and Size Cutoff: Ragulatory Alternative III ........................ 7-7 

Model Plant Capital and Operating Ccmpliance C o s t s  f o r  Carbon 
Adsorber Cont ro l s  !S1989) ........................................... 7-9 

Model Plant Capital  and Operating Compliance Costs f o r  Refrigerated 
Condensor concrols i n  the  Commercial Sector (51989) ................ 7-10  

Model P l a n t  Annualized Compliance Costs f o r  Regulatory Alternarive 
I (SI9891 .......................................................... 7-12 

Model Plant Annualized Compliance Costs f o r  Regufatory Alternatives 
I1 and III ($1984) ................................................. 7-13 

Market Adjustments Computed for Each Sector and Model Market i n  the 
Dry Cleaning Indusr ry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7-15 

Price Adjustments for Each Secror o f  the Dry Cleaning Industry by 
Regulatory Alternative and Size Cutoff ............................. 7-19 

Price Adjustments for Model Mazkats in the Commercial Sector by 
Regulatory Alternative and Size Cutoff (percentage-change from 
Baseline) .......................................................... 7-20 

Output Adjustments for Each Sector of the D r y  Cleaning Industry by 
Regulatory Alternative asid Size Cutoff .............................. 7-21 

ix 



I--- - 

CONTENTS (continued) 

T a b l e  Page 

7-14 

7-15 

7-16 

7-17 

7-10 

7-19 

7-20 

7-21 

7-22 

7-23 

7-24 

7-25 

7-26 

9-27 

7-28 

Output Adjustments for Model Markets'in the Comerciai Sector 5-i 
Regulatory Alternative and S i z e  Cutoff ............................. 7-22 

Consumer welfare Impacts f o r  Each Sector of the Dry Cleaning 
Industry by Regulatory ALternative ana Size Cut6ff ................. 7-27 

Consutner Welfare Impacts f C J r  Model Markets i n  the C o m e r c i a 1  Sector 
by RegukatQry Alternative and Size Cutoff ( 5  thousands) ............ 7-28 

Producer Welfare Impacts f o r  Each Sector of the Dry Cleaning 
Indusrry by Regulatory Alternative and Size Cutoff ( 5  thousancis) _ . .  7-29 

Producex Welfare Zrnpacts f o r  Model Markets-in the Commercial Seccor 
by Regulatory Alternative and Sire Cutoff  ( $  thousands) ............ 7-30 

N e t  Welfare Impacts For Each Sector o f  the D r y  Cleaning Industry by 
Regulatory Alternative and Size Cutoff ( S  thousands) ............... 7-31 

N e t  Welfare Impacts f o r  Model Markets in the Cornmerciai Sector by 
Regulatory Alternative and Size  C u t o f f  [ $  thousands) ............... 7-32 

Projected Worst-Case Net Plant Closure3 in Each Sector of the Dry 
Cleaning Industry by Regulatory Alternative and Size Cutoff. ....... 7 - 3 4  

Projected Worst-case N e t  Plant Closures in each M o d e l  Market of the  
Commercial Sector by Regulatory Alternative and Site Cutoff  ........ 7-35 

Projected Worker Dfsplace~~ts ..................................... 7-39 
Projected WoEkez Displacement Costs ($ millions) ................... 4-41 
Number of Affected Dry Cleaning F i r a u  By S i z e  and Baseline 
Financial Condition, Regulatory Alternatives I and S I . .  ............ 7-43 

Number of Affected Dry Cleaning F i n n s  By Size  arid Baseline 
Financial Condition, Regulatory Alternative III...... .............. 7-44 
Number o f  Affected D r y  Cleaning Fians By Size and Baseline 
Financial Condition, Regulatory APternatiwes I and XI. ............. 7-45 
Number of Affected D r y  Cleaning Firms  By Size and Baseline 
Financial Condition, Regulatory Alternative 1x1.. .................. 4-66 

X 



C 0 " T S  (continued) 

T a b l e  2 age 

7-29 :.?stalled Price of Control Eqaipmenr a n a  Annual Operacing Cost, t;;r 
?.egulatory Alternative ana Size of Firm ............................. 7 - 4 7  

7-30 Annual Principai and Ictetest Payments on a Seven-Year Note By 
?.egulatary Alternat ive ,  Firm Size, and Interesg R a t e  ( 5 )  a. ......... 7 - 4 9  

7-31 Zri i t ia l  Cash Outlay Requirement and Recurring lLnnuaf Exoenses BY 
Finn Size, Financial Condition, and Regulatory Alterna t ive  (3) . . . . .  7-50 

7-32 Key Financial Ratios ............................................... 7 - 5 3  

7 - 3 3  Zaselane ana Affactea Fizancial R a t i o s :  <325,000 Fizx 4eceipts . . . .  7 - 5 4  

7 -34  aasel ine and Affecrted Financial Ratios: S25,000-50,000 Firm 
4eceipts ............................................................ 7 - 5 5  

7-35 aaseline and affecred'Financial Ratios: S50,000-7S,000 Finn 
Receipts ........................................................... 7 - 5 6  

7-36 aaseline and affected financial R a t i o s :  S75,000-100,000 Firm 
Receipts ........................................................... 7-57 

7-37 Basel ine and affecced Financial Ratios: >$100,000 Firm R e c e i p t s  . . .  7-58  

7-38 P Z O y t ? C t s d  Financial Failures of ,Camerc ia l  Dry Cleaning Firms by 
Regulatory Alternative and Size C u t o f f ,  Financial Scenario I 
(Number o f  Firms and e e r c e n t ) . .  ......................................... 7 - 6 0  

7-39 Projected Financial Failures of Commercial D r y  Cleaning Firms by 
Regulatory A L t e r n a t i v e  and Sits Cutoff, Financial Scenario I1 
(Nitmber a€ F i r m s  and Percent) ....................................... 7-61 

xi 



CONTENTS (continued) 

F i g u r e  Parge 

1-1 

1-2 

1-3 

2-1 

2-2 

2-3 

2-4 

3-1 

3-2 

3-3 

4-1 

6-1 

7-1 

7-2 

1-3 

7-4 

Number of Affected Dry Cleaning Facilities By Regulalcory 
Alternative and Size Cutaf~....: .............,.....................-.~ 1-5 

Potential Changes in Ownership by Size Cutoff, Financial 
scenatio I............................,...............,.......--....... 1-10 

Potential Changes in Ownership by Size Cutoff, Financial 
Scenario 11 ....................................~.......-........... 1-11 
Typical Configurazion of a Dry Cleaning Machine'and the Var ious  
Aetachments .........................................-..............- 2-15 

PCE Consmpcaon by S e c t o r  f o r  1991 ................................. 2-18 

Market Supply Curve €or Existing Facilities . . . . . .. . . . . . . . . . . . . . . . . . . 2-25 

New Facility Costs  Compared to Market Supply Curve f o r  Existing 
Facilities .......................................................... 2-26 

Total Annual Household Consumption o f  Ccnnnercial. Dry Cleaning 
Services (1980-1988) ..................................-......._....+ 3-3 

Annual Consumprion of C a n r m e r c i a l  Dry Cleaning Services pet 
Kouseholct (1980-1988) ._....._...._.........-.........--...__......_. 3-4 

Average Annual Expenditures on Dry Cleaning and Laundry Services by 
IRCOrPA C lass  ($1989)  ................................................. 3-12 

Demand f o r  Self-service Dry Cleaning .........*...,.................... 4-17 

Responses to the Proposed Regula~ion ................................ 6-4 

Price and Output Adjustments Due to a Market Supply Shift.. ......... 7-16 

Welfare Change Estimarion ........................................... 7-25 

Capital Aeailability and Profitability Impacts, Financial 
Scenardo I - R e g u l a t O r y  Alternative I... ...............'-........~..-~ 7-62 

Capital Availability and Profitability Impacts, Financial 
Scrnaria I--Regulatory Alternative II,......... ..........-......... 7-63 

xii 



c0m-S (contipued) 

Figuze Page 

- , 1-5 

7-6 

7 -7 

7 - 3  

7 - 3  

7-10 

7-11 

7-12 

7-13 

7-14 

Capital Availability ana Profitability ImpaCCS, Financ la i  
Scenario I--3egulatory A l t e r n a t i v e  111. ............................ 7 - 6 4  

Capital Avaiiability ana Prcfitability Impacts, Ficancial 
Scenario 11--aegulatory Alternative If1 ............................ 7-65 

c a p i t a l  Availability a n d  Profitability Impacts, Financial 
Scenario IT--Regulacory Alternative If1 ............................ 7-66 

Capi ta l  Availability and Profitability Impacts. Einanciai 
Scenario II--2egulatory Alternative III. ........................... 7 - 6 7  

3aseline Financial Condition of Projecced Business F a i l u r e s ,  
Financial Scenario I--Regulatory Alternative I... .................. 7-69 

aaseline Financial Cond i t ion  of Projected Business FziLures, 
Financial Scenario I--Regulatory Alternative If.. .................. 7-70 

Baseline Financial Condition of Projected Business F a i l u r e s ,  
Financial Scenario I--Regulatory Alternative I11 ................... 7-71 

Baseline Financial Condition of Projected Business Failures, 
Financial Scenario II--Regulatory Alternative I. ................... 7-72 

Baseline Financial Condition of Projected Business F a i l u r e s ,  
Financial Scenario II--Regulatory Alternative If. .................. 7-73  

Baseline Financial Condition of Projected Business F a i l u r e s ,  
Financial Scenario If--Regulatory Alternative 1x1 ................... 7-74 

xiii 



SECTION 1 

INTRODUCTION AND SUMMARY 

‘Index the Clean Air A c t  Amendmenrss of 1990, the W.S. Snvircmnencal 

2rzcecrion Agency IEPA) is required to propose and promulgate a r e g l a t i o n  tC 

:acral Hazardous A i r  POlltltant (HAP) emis.sions f r o m  dry cleanma t a s i l i t i e s .  

3 J ’ s  eatted fzsm d r y  cleaning include perchloroethylene (PCE) and 1,1,1- 
--. --l,hlorostRane r (I,L,l-TCA). This reporr: investigates che  economic izpacts 

associated wich z-iree candidate regulatory alternatives and five size cucoff 

Levels considered f o r  proposal. All plants that  use.l,l,l-TCA are i n  

2.smpliance with the proposed regulatory alternatives  i n  t h e  b a s e l i n e .  :lo 

zoscs or economic impacrs are projected €or these f a c i l i t i e s .  “erefore, Lhe 

a n a i y s i s  of. reguiacory con t ro l s  addresses impacts associated w i t h  che ccrnczoi 
-- -L ?CZ emissions only. 

. This secr ion provides a bxie f  overview of the dry cleaning i n d u s t r y  and 

the  impacts of t he  regulatory alternatives discussed in d e t a i l  in the  balance 

of t h e  report. 

is provided i n  Sections 2 and 3, respectively, Section 4 describes market  

structure and outl ines  an approach for analyzing marker impacts of t h e  

regulatory alternatives. 

is provided in Sect ion 5 .  

candidate regulatory a l t e r n a t i v e s  and outlines porenrial responses to che 

regulatory alternacives. Section 7 reports projected economic and f i n a n c i a l  

impaccs associated w i t h  each regulatory alternative and Sect ion  8 surmnatizes 

the a n a l y s i s .  

P. description of supply and demand f o r  d r y  cleaning services 

The baseline f inancial  profile of dry cleaning firms 

Section 6 describes the requiremenrs of the 

The dry cleaning industry is comprised of three sectors: commercial 

( S I C  7216), coin-operated (SIC 72151, and industrial (SIC 7 2 1 8 )  . Commercial 

fac i l i t i e s  are the moat prevalent of the three types and are generally located 

i n  shopping cencera and near densely populated arecla. 

are t yp ica l ly  part of  a laundromat and provide dry cleaning either on a self- 

service bas i s  or by accepting items over the counter-shilar to commercial 

facilities. 

industrial or commercial users and are generally larger than commercial and 

coin-operated fac i l i t i e s .  

Coin-operated plants 

Industrial plants  usualLy rent uniformJ and other items t o  t he i z  

1- 1 



:t i s  important yo distinguish between the terms macnine, f a c i l i r : ,  

olanc,  eszablishment, and firm used t o  describe the dry cleaning indur ;I in  

z 3 . i ~  a n a i y s i s .  h dry.cleaning machine is a piece O f  equipment desio: 2 3  

clean c lo thes  or other  items using a solvent  mixture in piace of war i n d  

detergem. The t e r n  f a c i l i t y ,  plant, and e s c a b l i s h e n r  are used 

incercnangeably and refer co a single physical location where dry c 

services are produced. Each f a c i l i t y  may use one o r  more dry ciea:. .:g 

machizes in the production process. 
that cvns one or more dry cleaning facilities. 

sning 

A dry cleaning firm is a lega, entity 

&pproximatelyA34,U00 f a c i l i t i e s  offer d r y  cleaning services in t h e  

United Stares. Of these, about 28,000 us% PCE in their cleaning process.  The 

commercial seccor Comprises approximately 90 percent of the industry wich an 

ssrtimated 30,494 dry cieananq plants: 2 4 , 9 4 7  of these planEs use PCE. The 

indt::sc.rial sector has 1,379 total plants, but onLy abouc 325 have dry cleaninq 

capacity. Approximately 4 0  percent, at 130, use PCE in their dry cleaning 

operation. 

plants ,  an estimated 3,044 offer dry cleaning services. Table 1-1 summarizes 

the total number of plants, t h e  number of dry cleaning plants ,  and the number 

The U . S .  has 27, is0 coin-operated laundries. Of these 27,180 

. o f  dry cleaning plants that use PCE by industry sector. I n  addition, the  

number of potentially affected plants  and potentially affected firms are 

reported in T a b l e  1-1. Potentially affected entities include those chat use 

PCE in the dry cleaning process and do not have the control equipment required 

under t h e  mast srringent regulatory scenario (Regulatory Alternative I11 with 

no cutoff). Potentially affected firmj include those  business ent i t ies  t h a t  

own potentially affected facilities. 

The three regulatory alternatives &der consideration f o r  proposal 

specify control equipment requirements for facilities by industry sector and 

machine technology. A n  estimated 6 f  percent of dry cleaning plants or 21,954 
have SO- type of baaelina control equipment in place. The 11,909 f a c i l i t i e s  

that do not hav@ baseline contzol  equfpmsnt i n  place would potentially incur 

control coats under any of the alternatives considered. An additional 1,930 

facilities have cont ro l  equipment t h a t  dass nat met the requirements of 

Regulatory Alternative 111. Therefose, under the most stringent regu1at;ory 

scenario, 13,839 facilities would be affected.  

- 
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'.-LE 1-1. ESTIYTED NUMBER OF DRY CLEXNING PLANTS BY INDUSTRY SECTCR (1991)" 

'rota1 Number of :Juraber o f  N u m b e r  of Number 05 
N u m b e r  of 3 r y  PCE Dry ?atentially OotenziaiLy 

?lanil+ C 1 eaning Cleaning Af €eccea A€ feccea - .  sestor ?LantsC ?lants ? lanrsa  : 2.rmZ.a 

Camerc ia l  30,494 3 0 , 4 9 4  24,947 12 * 159 I O ,  744 

.=in- 27,'180 3 , 0 4 4  3,044 1,615 e 
3peraced 

3 d u s c r i a l  1,379 325 130 65 e 

59,053 33,863 28,121 13,839 e 

*.I.-,cludes facilities w i t h  p a y r o i l  and those withouc payrol l .  
=Inclucks plants in the coin-operated ana industrial  sectors Char nave dry 
=leaning machines and chose rhac do not have dry cleaning macnines. 
=Includes dry cleantng Q h n C S  t h a t  use PCE as vel1 as those that use otber 
solvents. 

'lrnciudes PCE plants char do not: have vent controls required under the mosr 
stringent reguLarory scenario (Regulatory Alternative 111 with no cutoff) . 
@Includes fima that own potentiaLly affected plants. 
potentially affected firms that bun coin-operated or industrial plants is noc 
estimated for this a n a l y s i s .  Coin-operated plants nil1 l i k e l y  be exempt fzom 
rhe regulation and industrial plants are expected to realize cost-savings 
under each regulatory alternative Considered. Therefore a firm financial 
analysis is not per€omed f o r  the COin-Qperated or industrial sectbrs. 

Source: Radian (l.991~): 1907 Census o f  Service Industries, Nonemployet 

The number of 

Statistics Series(U.S. Department o f  Coannerce, 1990a); 1987 Census o f  Service 
Industries, S u b j e c t  Series ( U . S .  Department of Commerce, 1990b); Table 7-3. 

Many facilities in the coraraarcial and coin-operated sectors - that  are 

p o t e n t i a l l y  affected by the regulation are small establishments. It is 

estimated that aver 75 percent of potentially affected facilities receive less 

than 5100,000 in annual receipts'. The annualized control costs associated 

, .  

lApprQ%htely 55 percent of affected atachines represent output levels  
corresponding to $100,000 or less. The.diffezence in the distribution of 
affected machines and affected facil it ies is attributable to two assumptions 
used to estimate impacts. F i r s t ,  it fa assumed that uncontrolled machines 
represent a larger share of lower income categories and a smaller share of 
higher income categories. Second, it is asoumed that facilities with over 
5100,000 in annual receipts use multiple machines i n  their operations whetea3 
facilities below $100,000 receipts use only one machine. 
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with the regulatory alternarives range from $1,500 to $8,000 per c l a n r .  ?or 

small facilities below $25,000 in annual rece ipts ,  these concral ==sts may 

represent. more than one third of total rece ipts  to t h e  facility. -3 mirigace 

Che impacts on small f ac i l i t i e s ,  S i z e  c u t o f f s  based on PCE usage aze 

considered. These cutoffs correspond to target levels  of annual receipts ana 

exempt facilities below a specified output level. Figure 1-1 shows the number 

of affected facilities unaer each size cutof f  by Regulatory Alternative. ?fate 

-.-at the number of affected f a c i l i t i e s  under each si%e cu to f f  is identical fcr 

'-. zrnatives I and 11. 

Because thousands of facilities in the dzy cleaning inauscry are 

porential ly  affected, analyzing regulatory impacts using a facility-specific 

approach is not feasible. Therefore, a model plant  approach based on fifteen 

model plants that characterize the machine technology, machine capacity,  and 

operaring pract ices  of typical dry cleaning machines is  used to esthace 

impacts in the industry. Within each model plant category, impacts are 

analyzed f o r  plants operating a t  f i ve  output levels baaed on annual rece ip t s .  

Furthemore, impacts are analyzed using a model market approach that 

differentiates the market f o r  dry cleaning ssrqices by the number of 

f a c i l i t i e s  i n  the marker, the share of affected and unaffected facilities in 

the market, and the projected behavioral response to the regulation. Eighr. 

model markets are used to represent market conditions and market s t ruc ture  in 

the dry cleaning industry incLudhg s i x  model markets f o r  the commercial 

sector, one model f o r  the coin-operated sector, and one model f o r  t h e  

industrial sector. 

Regulatory impacts are prrojected using an integrated approach that 

combines an economic impact analysis  with a firm f inancia l  analysis. In the 

economic Farpact analysis a methodological and empirical approach based On the 
principles  Q€ applied welfare economics i s  uaed. 

quantified through estimated market adjustments of price and output and 

corresponding effects on consumer and producar welfare. 

adjuaments computed in t h i s  analysis are ahart-run effects.  

dry cleaning machines are equipped with built-in vent controls  that s a t i s f y  

the requirements af the regulations. The current 3tack of uncontrolled 

Economic impacts are 

The price and output 

Almost all new 

8 

c 

F 

f 
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Source: Tables 7-2 and 7-3. 
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machines would have been replaced w i t h  con t ro l l ed  machines even in =he 

Saseiine. Consequencly, long-run pr ice  and output adjustments a r e  zef3. I?, 

addition, t h e  e f f ec t s  of the candidate regulatory alternacives on erc;.symenc 

and plant closures are  quantified as parr. of the economic impact arra.:sis. 

F inanc ia l  impacts incLuding capital availability and p r o f i t a b i l i t y  :..?acts are 

projected recognizing that firms differ by size and baseline finanT-al h e a l r h .  

Table 1-2 reports  the annualized casts, the producer weifare costs, and 

the consumer welfare costs f o r  the industry a,s a whole under each r e g x l a t o r y  

alternative and size c u t o f f  level. The annualized costs inclX.de the annual 

ou$tating costs of con t ro l  equipment along w i t h  the annualized installed casts 

~f the equipment. The producer and consumer welfare costs a r e  t h o s e  projected 

f a r  t h e  fizst year of the  regulation. Lesser lasses will be incurred in 

four reen  subsequent years  because exist ing uncontrolled macnines are being 

replaced with controlled machines upon retirement, even a t  b a s e l i n e .  Fifteen 

years after the regulation takes effect, producer and Consumer welfare COSKS 

are zero assuming that  the current stock of uncontrolled machines would be 

replaced w i t h  controlled machines i n  the baaerine over t h i s  time p e r i o d .  

Table 1-3 reports the projected worst-case net  planc closures, projected 
worker displacements, and worker displacement costs for the 'industry as a 

whale under each regulatory alternative and size curoff level. The plant 

c l o s u r e  projections assuma t ha t  the shon-run industry oucput reductions are 

achieved by clesrare of the  jrnallegt size f a c i l i t i e s .  The projected worker 

displacements assume that layoffs are propo=ional to the short-run industry 

output reductions. The projected worker displacement c o s t s  are based on the  

projected displacemsnts and are one-time (non-recurring) costs .  Assuming (as 

described above) that the long-run equilibrium level of dry cleaning s e r v i c e s  

i s  unaffected by the regulation, the  Pang-run equil ibrium employment will 

likewije be unaffected. T h e  output reduction uaed to estimate worker 

diaplacesmnt and displacement coats would have occurred in the baaeline over 

an e s t i i t e d  15-year tine period as own& o f  d.ry cleaning f a c i l i t i e s  replaced 
retiring uncontrolled machines with controlled machines. Implicit in t h e  

estimated displacement costs is t h e  asjumption that this basel ine output 
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ZAaLE 1 - 2 .  .XNUALIZED COSTS EiiD WELFARE IMPACTS OF TEE DRY CLZANIk:5 NESEAF E’? 
3EGUUTORY ALTERNATIVE AND SIZE CUTOFF ($1989)a 

Z;st CT I q a c c  Xeasure and Size Cutoff i n  Annual Receipts ($000) 

3eauiacs:=y Alternative 0 25 90 7 5  l r30 

Xnnuaiizea C o s t s  ($10~) 

Zeguiacory I 3 4 . 8  18.9 13.3 II. L 2 . 1  

legulacory C I 42.9 2 3 . 5  16.5 . 13.9 11.5 

3egulatory 111 

.- ,d~sumer A Welfare impacts 

3eguiatozy i 

Regulatory IS 

’ Reguiatory 111 

Producer Welfare Impacts 

Regulatory I 

Regulatory II 

Rewlatory I11 

- -  - 53 - 5  3 3 . 0  24.8 21.3 , I .  I 

($1061 

-14.6 -10.8 - 5 . 7  - 6 . 5  - 5 . 3  

-18.0 -13.5 - 9 . 5  -8.1 -6.7 

-20 ~ 3 -15 8 -11.5 - 3 . 4  - - e  . 2  

(SlO6, 

-20.2 -8.0 - 5 . 6  - 4 . 6  - 3 . 0  

-25.0 -10.0 -7.0 -5.9 -4 .8  

-33.3 -17.2 ’ 13.3 -11.5 -9.5 

dILnnualized Costs and producer and consumer welfare l o s s e s  incurred in first 
year of regulation. 
decline over time. 
effective date of the regula t ion  assuming that the current s tock  o f  
u n c o n t r o l l e d  machines would be replaced by controlled machines in the 
basel ine over this time peiiod. 

Costs will be incurred i n  subsequenr years but will 
Recurring annual coscs will be zero 15.years after che 

reduction--and corresponding reduction i n  employment--would have been 

accounted for through a t t r i t i o n  rather than worker dislocation. In other 

words, the present.value of foregone future displacement is assumed to be 

zero. 

The f i r m  financial analysis uses the costs estimated f o r  the economic 

impact analysis  to project changes in the financial viability of dry cleaning 
f i r m s  affected under each regulatory alternative. 

are developed for firms in  Poor, average, and good financial condition. 

Estimated costs of Capital 
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TABLE 1-3. PROJECTED WORST-CASE 'NET PLANT CLOSURES AND WJLOYMENT EFFECTS O F  

THE DRY CLEANING NESHAP 

zr.nacr Measure ana  Size Cutoff in Annual Receipcs ($000) 

?.equiacory Al te rna t ive  0 25 50  75 1 0 0  

Xorst-Case Net P l a n t  Closures" 

Aegulacory I 

Xegulatory I1 

Xegulatory 111 

:?umber Worker Displacemencsb 

7.egulatory i 

Regulatory 11 

Regulatory I11 

Worker Displacement Costs ($lo6) 

Regulatory I 

Regulatory I1 

Requlatorj X 1 X  

1,354 

1,599 

1,768 

743 

920 

l r  043 

21.4 

26.5 

30.0 

373 147 

457 1a.z 

52 9 2 2 1  

566 4 0 7  

707 5 13 

831 619 

16.3 11.7 

20.4 1 4 . 8  

23.9 17.8 

0 9  2 3  

110 2 8  

135 34 

336 283 

424 3 5 4  

513 424 

.9.7 a .2 

12.2 10.2 

1 4 . 8  12.2 

'Net plant closures assuming all industry output reductions a re  achieved by 

"Assumes labor demand dec l ines  in proportion to equilibrium output reductions. 
'One-time (non-recurring) worker dijplaeement coat. The presenr value of 

closures o f  smallest affected facilities. 

foregone future displacement is a s s m d  to be zero. 



C a p i t a l  availability constraints and profitability impaccs are reported for 

firms i n  t he  commercial sector t h a t  are affected under each regulatory 

alternative. Figure 1-2 shows the potential changes in ownership by size 
zutoff level under che regulatory alternatives CIS8-9 a positive 

=ela t ionsnip  between firm s ize  and basel ine firm financLa1 condition, as might 

5e expected s ince  smaller firms generaily have significancly l o w e r  capacity 

Q q i l i z a t i o n  than larger fi,- (financial scenario I). 

P o t e n t i a l  changes in f i r m  ownership under an alternative assumption are 

demonstrated in Figure 1-3. These projected impacts m i g h t  result if the 
number of firms in below-average, average, and above-average baseline 

financial condition are proportionately distributed across f i m s  of all sizes 

(financial scenario 11). 

The total annualized c o x  ranges fzom 553.5 mil l ion  under t h e  mosf 

. stringent regulatory scenario t o  less than $10 million under the  least 

stringent. The estimated regulatory coscs result in ahort-run price and 
output adjustments that are relatively small (less than orbe percent deviation 

f r o m  baseline values' i n  mbst cases). 
ranges f r o m  $14.6 to $20,3 ruillion with no cutoff.  Producers lose an 
estimated $20.2 to $33.3 millian in  welfare w i t h  no cutoff. In addition, more 
than 3,000 p a t e n r i a l  changss in ownership are projected w i t h  DO s i z e  cutoff. 

Zowever, the size cumffs would mitigate the economic and financial impacrs of 

the  regulatory alternatives. f o r  example. with a cutoff level corresponding 

to $100,000 annual receipts, consumer and producer welfare impacts under 

Altern8taVe I1 are $6.7 nillion and $4.8 million, reapeetively, and projected 
changes in ownership are between 0 and 669. 

The estimated loss in Consumer welfare 

_. .. 
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SECTfON 2 

SUPPLY OF DRY CLEANING SERVSCES 

The dry cleaning industry is a mature service industry involved ir, =he 

=leaning, pressing, and finishing of clothing and related products. This 

seccion provides a prof i le  Qf each Sector of the inuustry, productian h i scozy  

and trends, an overview of the production process, and the  estimated coscs of  

production. 

2.1 PROFILE 3F SUPPLIERS BY INDUSTRY SECTOR 

The dry cleaning industry is composed af three Sectors 

= commercial ( S I C  72161, 

coin-opbrated (SIC 72151, and 

industrial (SIC 7216). 

Commercial facilities are che mosr prevalent af the three types and are 

generally 1-ocateb in shopping centers and near densely populated areas. Coin- 

operated plants are typically pakt of a laundrcmat and provide dry cleaning 

either on a self-service basis or. by accepting items over t h e  councet--similar 

to conaaercial €aci l i t ies .  Industrial plants usually rent uniforms and other 

items to their customers and are generally larger than commercial and coin- 

operated f a c i l i t i e s .  

Commercial dry cleaning facilities, the most familiar type o f  

establishment, provide services for households and include independently 

operated neighborhood ahopa, franchises, and specialty cleaners. Commercial 

dry cleaners provide f u l l  service dry cleaning, which includes spotting, 

pressing, finishing, and packaging. In addition, m y  coxmer'cial dry cleaners 

provide laundry services for water-washable ga-ts, rug cleaning serpices, 

and minor alteration and repair services. 

Qf t he  receipts at a commercial dry cleaning establishmgnt are from dry 

Cleaning activities. 

provided by the f a c i l i t y  W . S .  Department of CommEtrce, 1991). 

On average approximately 8 5  percent 

The remaining 15 percent are from the auxiliary Service3 
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Approximarrely 30,494 cormaercial dry Cleaners operate ir.  he U . S .  Cver 

80  percent o r  about 24,947 commercial dry cleaners .use perchloroethylene (PCZ)  

In their cleaning process. Table 2-1 shows the distribution of PCE 

escabli'shmenrs, the distribution o f  PCE machines, ana t he  cozrespondicg ncJnber 

sf aacnines per facility for 5 income categories (based on annuai :ecalpts pe: 

Z a c i i i t y ) .  This estimated total number Of dry cleaning facilities and the 

distribution of fac i i i t ies  by income level is  based on the  number and 

distribution of PCE dry cleaning machines by design capacity, the average 

number of machines per facility in the cormnercial sector (approximately 1 . 2 5 )  

(Radian 1990~1, and the distributi .m of facilities reported in the 1987 Census 

of Service Industries, Subjecr Series W . S .  Department of Commerce, i990b). 

La addition, it is assumed t h a t  facilities below $100 thousand in annua l  

:eceipts have one machine per facility. 

Tables 2-2 and 2-3 show the 1991 distribution of annual receiwcs f o r  all 

commercial establishments and for establishments that use PCE, respectively. 

Over three fourths o f  the total receipts to dry cleaning establishments were 

earned by facilities with 5100,000 or m o r e  in annual receipts. These 

facilities represenr Only about one third Qf the total number of comercial  

dry cleaning establishments. A t  the other end of the spectrum, small 

fac i l i t ies  with below $25,000 in annual receipts account f o r  m o r e  Khan 25 

percent  Of the total ntmber  of facilities but only about 3 percenr of total 

receipts to cammercial dry cleaners. 

Dry cleaning output for the sector to ta l s  571,984 M g  per  year with 

446,492 Mg from facilities t h a t  use P a .  T o t a l  output is computed by first 

multiplying total annual receipts by the share of receipts from dry cleaning 

actioitiea (85%) to compuEe the receipts directly attributable to dsycleaning. 
T h i s  value is then divided by the estimated 1989 baseline price of $6.34 per 

kilogram for dry cleaning aervices to corrrpute roral annual output measured in 
kilograms of clothes cleaaed. T a b l e s  2-4 and 2-5 report 1991 estimated total 

output and average output per establishment by income category. 
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TABLE 2-2 .  1991 DISTRIBUTXON OF RECEIPTS FOR COMMERCIAL DRY CLEANTNG 
ESTABLfSifMENTS: ?CE AND NON-PCE ESTABLISHMENTS ($1989) 

Average Annual 
Annual Annual Receipts F e r  

Rece ipts  Number of Receipt sC EstablishmentG 
( $0 0 0 lyr) astablishments= percent ( 3 00 0 / yr Percent (S/yr) 

Total 

~~ 

0-25 8,026 26.32 142,350 3 - 3 4  17,736 

25-50 5,024 16.47 203,679 4.77 40,545 

50-75 3,096 10.15 207,528 4 . 8 6  67,021 r 

75-100 3,096 10.15 290,539 6.81 93,829 

> L O O  11,251 36.90 3,421,966 80 -21 304,135 

T o t a l  30,494 io0 -00 4,266,062 100.00 

‘See Table 2-1. 
=Average annual receipcs multiplied by number of escablishments. 
=Based or ,!ara reported i n  the 1987 Census of Service Industries, Subject  
Series (U.S. Department of Commerce, 1990) f o r  commercial dry cleaning 
escablishments w i t f h  payroll converted to 51989 using the  C P I  for Apparel and 
Upkeep. 

TABLE 2 - 3 .  1991 DISTRIBUTION OF RECEIPTS FOR COMMERCIAL DRY CLEANING 
ESTABLISHMENTS: PCE ESTABLISHMENTS ONLY ($1989) 

L 
6 

Total Average Annual 
Annual Annual Receipts P e r  

Receipts Number of Receiptsb  EstablishmenrC 
(SOOD/yr) Establishmentsa Percent ($OOO/yr) Percent  (S/yr) 

~ ~~ ~ ~~ ~- ~~ 

0-25 6,822 27.35 120,998 3.63 17,736 

25-50 4,270 17.12 173 , 127 5 . 2 0  40,545 

50-75 2,632 LO  -55  176,399 5.30 67,821 

75-100 2,632 10.55 246,958 7.42 93, 829 

>loo 8,591 3 4 . 4 4  Z P  612,824 7 8 . 4 6  304,135 

Tota l  24,947 100.00 3,330,305 100.00 - 

lSee Table 2-1. 
bAverage annual receipts multiplied by nuntber o f  establishments. 
‘Eased on data reparted in the 1987 Census of Service Industries, Subject 
Series (U.S .  Department of Commerce, 1990) f o r  commercial dry cleaning 
establishments with payroll converted to $1989 using the CPI f o r  Apparel and 
Upkeep. - 
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TABLE 2-4. 1991 DISTRSBUTfON OF DRY CLEANING OUTPUT IN THE COMMERCIAL 
SECTOR: ZCE AND NON-PCE ESTABLISIWENTS 

Tota l  Average Annual 
Annual Annual output Per 

Receipts Number of outputb Establishment5 
( $0 00 / yr zst ablisimencsa Percent (Mgtyr) Percent (kg/yr) 

0-25 8,026 26.32 19,085 3 -34 2,378 

25-50 5 , 0 2 4  16.47 27,307 4 -17 5,436 

50-75 3 ,096  10.15 * 27,823 4 . 8 6  8,985 

75-100 3,096 10.15 38,952 6.81 l2,SBO 

> l o o  11,252 36.40 458,701 80 -21 40,775 

- Tota l  30,494 loo .aa 571,948 100.00 

'See Table 2-1. 
'Receipts from Tab& 2-2 multiplied by the share of receipts from a r y  cieanmq 
activities ( 8 5 % )  divided by the 1989 base price ($6.34 per kg). 

TABLE 2-5. 1991 DISTRIBUTION OF DRY CLEANING OUTPUT IN THE COMMERCIAL 
I SECTOR: PCE ESTABLISHMENTS ONLY 

Total Average Annual 
Annual Output Per 

Receipt S Number of Outputb Es tablishmenrb 
(S000/yr) E s t a b l i s h n t s a  Percent (Mg/yrt Percent 

Annual 

(kg/yr) 

0-25 6,822 27.35 16,222 3.63 2,378 
25-50 4,270 17.12 23,211 5.20 5,436 
50-75 2,632 10 .ss 23,650 5.30 8,985 

75-iao 2,632 10.55 33,110 7.42 12,580 
>loo 8 , 5 9 1  34.44 350,300 7 8 . 4 6  40,775 

Total 24,947 100 * 00 446,492 100.00 - 
Table 2-1. 

bReceipe;a fram Tabl% 2-3 multiplied by the share of receipts from cky cleaning 
activit ies  t85%) divided by ths.1989 base price ($6.34 per kg). 

The C m r c i a l  sector baseline price is derived using International 

Fabricate Institute (IFI) data on the average price to clean a two-piece man's 

s u i t  weighing one kilograta (Faig, 1 9 9 0 ) .  Control cost estimates and other 

financial data used in the economic *act analysis axe measured in 1989 



dollars. However, the most recent base price estimate available f o r  the 

commercial Sector is che average 1988 value ($5.921. ?e 1989 base price was 

projected by first fitting a regression line to the na tu ra l  Logarithm of base 

prices from 1973 to 1988 and a time trend. The slope or' t h e  reqressi3n iine 

(0.0707) is an estimate of the average growth rate of base prices  over =nar 

time period. 

The projected 1989 base price'is then CalCUlat@a as t h e  sum of t h e  1988 

price p l u s  the growch amount: 

(2.11 

= 55.92 (1 + 0.0707) 

= 56.34 

For tnepurposes of analys is ,  ail faci l i t ies  are assumed tO charge $6.32 p e r  

kilogram of clothes cleaned i n  the  baseline. In following secEions,  price 

changes due to the regulation are projected based on the price computed i n  

this section. 
. .  

2.1.2 w m r  - 
F a c i l i t i e s  i n  t h e  coin-operated sector also supply dry cleaning services 

to households and are usually part of a laundromat. Water washing and drying 
account for t h e  majority of sales with dry cleaning offered as an auxiliary 

service ( T o g ,  1990). Approximately 10 percent of t o t a l  receipts at Coin- 

operated laundries that o f f e r  dry cleaning services are f r o m  dry cleaning 

a c t i v i t i e s .  

Two types of dry cleaning services are available i n  this sector: self- 

service and employee assisfed dry cleaning. 

cleaning, as the name suggests, require3 the consumer to operate the dry 

cleaning machine and daea not include pressing, spotting, or other finishing 

services. Employee assisted dry cleaning (referred to as plant-operated in 

the balance o€ this report) is virtually indijtingd.shabPs from the seroice 

provided by comoercial dry cleaners except that the fac i l i ty  also offers cairi- 

operated laundry services.  Consumers use coin-operated dry cleaners because 

Self-service,. coin-operated dry 

t 
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-,hey desire l o w e r  priced cleaning, nave large items, *Jr do not live n e a r  

zommercial cleaners (IC, 1486). 

Census data indicate that 27,180 coin-operated laundries--lncluding 

facilities wich and without payroll--were operating in the  W . S .  i n  1 9 8 7  (v.s. 
Deparrment of CoCIflLerCe, 199Qa). Approximatefy 3,044 coin-operated laundries 

Defer dry cleaning services. About 2,831 esrablishmenrs offer plant-operated 

5ry cleaning anti another 213 esrablishmenrs offer self-setvice dry cleaning 

(Radian, 1991~). Sirtually all coin-operated laundries that offer dry 

cleaning services use PCE i n  the cleaning process. 

Table 2-6 shows the 1991 distribution of coin-operated establishments 

31th dry cleaning operations. The income.d is t r ibu t ion  is based on the Lncome 

distrtbution of a l l  coin-operated laundries with payroll  includinu those 

without dry cleaning capacir;y (U.S. Deparcment of Commerce, 1990b). 

Establishments with over $100,000 in annual receipts account for approximareiy 

14 percent of the establishments and more than half of the receipts at plants 

with dry cleaning operations. Esrablishxnents that collect less than $25,000 

in annual receipts account for about 17 percent of t h e  plants anti less chan 4 

pezcent of receipts at plants w i t h  dry cleaning operations. 

of all plants in t h i s  sector with dry cleaning operations are  in the $25 to 

$50 thousand receipts range. 

Nearly one  h a l f  
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TABLE 2-6. 1991 DISTRIBUTION OF RECEfPTS FOR COIN-OPERATED 
ESTABLISHMENTS WITH DRY CLEANING CAPACITY ($1989) 

- 
Total Average Annuai 

h n u a  1 Annual 3eceipcs P e r  
Receipts  Number of Receipt s Establishment 
( Si30 0-/ yr 1 Establishmentsd Percent (SO 00 / yr) Percent (S /yr )  

3-25 523 17.19 9 ,248  3.61 17,653 

25-50  1,451 47 -70 58,706 22.93 40,459 

59-75 475 i5.61 31,835 12.43 67,021 c 

75-100 I69 5 . 4 9  15,669 t i .  L2 93,829 

> l o o  426 14.00 140,571 5 4  f 90 329,978 

100.00 .". 7stal 3., 0 4 4d 100.00 256,029 

'The disrribution of establishments is basad on the aistribution of all coin- 
operaced laundries with paytall ( inc luding  those without dry cleaning 
capacity) reported in the 1987 Census of Service Industries ( U . S .  Department 
of commerce, 1991b). 

3Average annual receipts multiplied by the number of establishments. 
=Sased on data repozted in the 1987 Census of Service Industries. subject  
Series (U.S. Departrent of Commerce, 1990) f o r  coin-operated laundries w i t h  
payroll  converted to $1909 using the C P I  f o r  Apparel and Upkeep. 
*Radian 19 9 la. 

c 
Projected 1991 annual receipts to coin-operated laundries with dry I 

z leaning operations total. S256 d f l i o n .  However, only about 10 percent or 

$25.6 million in receipts are directly from dry cleaning a c t i v i t i e s  i n  the, 

coin-operated sector. Dry cleaning output f o r  this sector totals 4,298 Mg per 

year. 

clothes cleaned at plant-operated facilities and $1.65 per kilogram f o r  self- 

Output is computed based on an average price of $6 .34  per kilogram of 

.service fac i l i t ies .  Table 2-7 shows the t o t a l  dry cleaning output  and the 

avsrage output per establishment by incame category for the coin-operated 
sector. 
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TXaLE 2-7 + 1991 DISTRIBUTIOfJ OF DRY CLEANING OUTPUT 2: THE COIN-OPERATED 
SECTOR 

T o t a l  Average Annual 
Xnnual Annual Output P e r  

-?e c e zpr s Number of Output b ~srablisixnencj 
i$.OOO/yr) Establishmentsa Jercent . (Mg/yr) Percent ( X g / y r l  

c-2s 523 17.19 17 9 4.01 343  

25-90 1,451 47.70. 2,138 25.47 784 

50-75 475 15.61 616 ' 13.79 1,297 

75-100 169 5.49 3 17 7.10 1,878 

>io0 . 42 6 14.00 2,217 4 9 . 6 2  5,205 

Total 3,044c 100.00 4 ,468  100 .oo - 

\ 

=??.e distribution of establishments is based on che distribution of all coin- 
operaced 1,aundries with payro l l  (including those without dry cleaning 
capacity) reponed in the 1987 census of Service industries ( U ; S .  Deparcmenr; 
of Conrmerrce, 1991b). 

'Receipts from Table 2-6 multiplied by t h e  share of receipts f r o m  dry.cleanincg 
a c t i v i t i e s  (10%) divided by the 1989 base price.. Base price f o r  coin-,' 
operated (self-service) is $1.65 per kg. Base price fox: coin-operared 
(plant-operated) is $6.34 pet kg. See Table 2-13 for the share of plant- 
operated and seif-service establishments in each receipts category. 

%adian 1991a. 

Price information is unavailable f o r  the coin-operated sector,. Baaed on 

conversations with industry officials, plant-QpeZated f ac i l i t i e s  probably 

charge the same price as commercial facilities or $6.34 per kilogram (Tow, 

19901. A survey of two coin-operated facilities with self-service machines 

indicated that they both charge $6.00 to run one cycle in a 3.6 kilogram 

capacity machine. Presumably, these facilities are representative of the 

sector and $6.00 is the average price to use a 3 . 6  kilogram self-service coin- 
operated machine. 

is calculated to be $1.65. 
Thus, the average price to clean one kilogram of clothing 

The industrial sector supplies item5 such a3 laundered uniforms, wiping 

towels, floor mats, and work gloves to industr ia l  or coEmaercial users. 

Industrial laundries provide service3 for a divetje group of industr ia l  and 
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commercial u s e r s  including auro service and r e p a i r  shops, fcod  przeessing 

plants ,  manufactzzing concerns,  cons t ruc t ion  f i m ,  bote's, restaurants, 

s e c u r i t y  f i rms,  jznks, and reai e s t a t e  companies. The coKUnercial c= 

industrial user csually renrs rrhe items from t h e  i n d u s t r i a l  laundezer who 

provides pick-up, laundry, and  delivery services for the consumer $2 a reguiar 

b a s i s  (Coor and Grady, 1991). 

Service agreements between the i n d u s t r i a l  l aunderers  and their customers 

t o  provide c lean  uniforms gene ra l ly  specify t he  number of changes per employee 

and a schedule for de l ive ry  of the  r en ted  item. For example, the Lypical 

agreement f o r  uniform r e n t a l  spec i f ies  that the i n d u s r r i a l  l aunderer  provide 

11 changes of c l o t h i n g  pe r  employee per week inc luding  5 clean s u i t s  l e f t  with 

the customer, 5 dizcy suits taken back t o  t h e  laundry, a n a  1 t r a n s i r i m  suit 

(the garmenr worn 3 y  the employee o f  the customer f i r m  ar t h e  cime of 

d e l i v e r y ) .  item are gene ra l ly  delivered and collected a t  t h e  same time each 

week (Coor and Grady, 1 9 9 1 ) .  

According to Census data 1,379 industr ia l  laundry f a c i l i t i e s  w i t h  

pay ro l l  were opera t ing  i n  1987. Over 90 percent of  t h e s e  establishments 

rece ive  annual receipts over $100 thousand ( U . S .  Department of CdI[rmefCe, 

' 1990bl. For t h i s  analysis, it is assumed t h a t  all i n d u s t r i a l  l aunderers  with 

dry c leaning  capac i ty  have annual receipts  of over $100 thousand- 

Approximately 325 industr ia l  launderers have dry c leaning  Capacity. Of these 

about 4 0  percent  ( o r  1 3 0 )  use PCE and 60 percent  (or 195) use p e t r o l e m  

(Slu izer ,  1990). 

Annual receipts for i n d u s t r i a l  f a c i l i t i e s  with dry cleaning capacity 

total approximately $977 mil l ion .  

receipts a t  facilities with dry cleaning capacity are f r o m  d q  Cleaning 

a c t i v i t i e s  with t he  balance from water washing or other ac t iv i t ies .  
average price of $2.00 per kilogram of c l o t h e s  cleaned, the estimated total 

dry  cleaning output f rom commercial f a c i l i t f e a  is 1 7 0 , 9 0 1  Mg per year. 

On avezage, about 35 percent  af the 

Using an 

r 
I, 

Price data are unavai lab le  f o r  the industrial  sector. Therefore, a 

small survey was conducted to d e t e d n e  the average p r i c e  charged to provide 

one c lean  uniform weighing approximately one kilogram. Prices ranged from 

$1.75 to $2.25 per change. A r ep resen ta t ive  from an i n d u s t r y  trade 
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a s s o c i a t i o n  confirmed that these prices are representative of the prices 

charged in the  industry ( S i u i z e t ,  1 9 9 0 ) .  The midpoint  of the  range ($2.00)  is 

assumed t o  be t h e  average base price for the industry. 

2 . 2  PRODUCTTON HISTORY AND TRENDS 

Althcugn dry  cleaning technology has existed f o r  many years,  the 

industry did not experience widespxead expansion until the 1960's. 

cecessirm in  the  early 1970's eliminated part of t he  industry, but the  iate 

1970's and early 1980's saw a resurgence of dry cleaners (Fischer ,  1987). 

A deep 

During the 195O*s, petroleum was the principle  solvent in dry cleaning 

plants. T h e  1960's brought a shift toward chlorinated solvents ( e . g . ,  ~ C E ,  F- 

113) that has continued to the present. The main reason for che shift:  was izhe 

widespread implernencation of f i re  codes during ch i s  period. ;a addi t ion ,  an 

existing new source performance standard (NSPS) f o r  petroleum-based dry - 

cleaning restricts the use of this solvent in new facilities. Because none of 
the chlorinated s o l v e n t s  exhibit  t h e  flammable properties OF petrolleum, che 

large number of plants built in shopping malls and suburban areas since the 

1960's has been based on chlorinated-sol-vent technology (ICF, 1986) . 

Currently, a vast majority of a l l  dry cleaners use PCE. However, demand 

for PCE by, the  dry cleaning industry has been declining and is expected t o  

continua t o  decrease slowly due t o  greater recycling and l c w e r  solvent 

emissions from equipment (( , 1986). The economic 

incentive for self-imposed emission reductions and solvent  recycling has 

persuaded several plants to instal l  cont ro l  devices and/or switch t o  more 

efficient machines voluntarily. 

No direct measurement af  the quantity of clothes dry cleaned per year is 

available f o r  the  dry cleaning industry. 

output can be derived through the quatient of total receipts for  dry cleaning 

activities and an average price per kilogram of c lo thes  cleaned. 

information on average base prices and t o t a l  receipt3 i s  available only for 

the conrmarcial sector: statistics couqiled for the industzial and coin- 

operated rectors do not d is t inguish  between those facilities that  dry c l e a n  

and those that launder with water. 

However, an estimate of aggregate 

Histoxical 

The base price in the commercial sector is 
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=he price charged t o  clean a standard Exo-piece men's suit weighinc; one 

kilogram. 

receipts measured i n  1 9 8 9  dollars increased by Over 50 percent  from 1974 to 

1988 .  Total output  for.the secrior measured i n  kilograms of dry c l e a n e d  

AS seen i n  Table 2-3. t h e  average base price and t o t a l  annuai 

c lo th ing  declined f r o m  the  m i d  1970's to t h e  early 1980's. t r a m  1981 t o  1 9 8 8 ,  

dry cleaning o u t p u t  increased  by approximately one t h i r d .  

Table 2 - 3  presencs annual growth races for each s e c t o r  of the dry 

cleaning industry. T3ese escimares are based an machinery sales and are 

therefore broken ddwn by machine type as w e l l  as Sector. Other f a c t o r s  

considered include machine life, currenr. and h i s t o r i c a l  sales data, and 

replacement rate of the machinery. Predictions indicate that the commercial 

sector will be the o n l y  sector t o  experience p o s i t i v e  growth,  a t  just over 2 

percent pet year. 30th t h e  i n d u s L r i a l  and coin-vperacea sectors are estimated 

to show negative annual growth r a t e s  of approximately 5 percenc and 7 pexcenc, 

respec t ive ly .  

the coin-operated and i n d u s t r i a l  sectors, because dry Cleaning activities 

account for only a smll por t ion  of t o t a l  outpur in these s e c t o r s .  

These growth races do not  p r e d i c t  dverall growth i n  output f o r  

Several f a c t o r s  have cont r ibu ted  t o  t h e  trend away from coin-operated 

dry cleaning, Because of environmental regulations, COnSUmerS are 

increasingly aware of the hazards of: operating coin-operated machinery and 

. handling the c lean ing  solvents. The decline i B ' a l s o  due in part t o  more 

expensive d r y  cleaning equipment, questionable returns on d ry  cleaning 

a c t i v i t i e s  i n  t h i s  sector, and the necessity o f  h i r i n g  an a t t endan t .  These 

f a c t o r s  combine t o  make coin-operated dry cleaning operations unprofitable 

(Torp, 1990). 



. .  I 

?ABLE 2-5. .LWA.L RiZCElPTS. AERAGE EASE PRICE,  AND TOTAL OUTPUT PISR 
CZMMERCIAL DRY CLEANERS ($:gag)a 

Total Average Total Dry 
.hnual Receiprs Base Price Cleaning Outpur 

Year (S106/yr) = . (S/kgba (106 X p / y d  

1974 
L 9 7 S  
1976 
1977 

1979 
1900 
1981 
1982 
1983 

1485  
1986 
1887 

i v a .  

1984  

1988 

2,692 
2 , 6 3 0  
2,623 
2,675 

2 , 0 7 8  
2,975 
2,941 
3,517 
3,638 
3,694 
3,764 
4,390 

4,265 

2,  a 2 5  

4,287 

4 . 0 2  
4 . 4 2  
4 . 4 6  
4.36 
4.87 
4-90 
5.32 
5 - 63 
5.72 
5.87 
5.98 
6.13 
6.14 
6-05 
6-08 

5 7 0  
506 
499 
52 1 
4 93 
4 9 9  
475 
4 44  
5 2 2  
527 
525 
5 2 2  
608 
503 
596 

aIncludes receipts f o r  facilities with payroll only. 

bTotal sales multiplied by share of receipts f r o m  dry cleaning activities 

All dollar figures 
converted ta 1989 dollars through the Consumer Price Index for Apparel and 
Upkeep. 

( 8 5 % )  divided by average base price per kg. 

Source: Faig, 1990. 

TABLE 2-9. ANNUAL GROWTH M T E S  BY MACHINE TYPE AND SECTOR (1986-1989) 

9 

Machine type 

Sector D q - t o - d r y  Transfer T o t a l  

comrnerdial 9% -7% 2 %  

Coin- 
Operated 

-7 3 N/ A -7% 

Industrial -3% -5% -5% 
~ 

Note: Growzh rates are estimates based on Section 114 information. 
i n  these estimates were machine life, current sales data, replacement fa te ,  
.and 5- and lO-year sales data, 
according t Q  the machine populations in each sector. 

Considered 

Total annual growth r a t e  is weighted 

Source: Radian,1991a. 
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?h e g a t i v e  growzn ra te  in industrial dry cleaning reflects i n c r e a s e d  

coscs of dry cleaning due to state regulations as w e l l  8s the advent of 
-=olyester/cotton ana polyester/wool blends t h a t  made wazez washable fabrics 

feas ib le  even f o r  dress clothes. In the 198O's, indusrriai cleaning piants 

have moved away frsm dry cleaning their output and toward laundering witn  new 

detergent formulations. aetween 1980 and 1985, t h e  number o f  industrial 

facilities that dry cleaned clothing dropped by approximately 50 percenc (ICC, 

1986) Virtually all the garments.currently processea by industrial 

launderers are water washable. Howevex, some industrial launderers con t inue  

to dry clean at least a p o r t i o n  af t h e i r  water washable garments because dry 

c l e a n i n g  increases the life of the garment and enhances the garment's 

appearance (Coor and Grady, 1991). An estimated 92 percenr of the garments 

cleaneu by industrial f a c i l i t i e s  are laundered i n  water and detergenr, ana 

zhis percentage is exuected to conrinue to increase ( S l u i t e r ,  1990). 

2.3 PRODUCTION PROCESSES 

Dry cleaning services generally include cleaning, press ing ,  and 

finishing articles o€ clothing and other related products. In all three 

sectors, the dry cleaning proceas is almost identical to laundering in water 

except that a solvent, such as PCE, is used in place of water and detergent. 

The coin-operated sector is the only one t h a t  does n o t  regularly provide 

pressing and finishing services. The processes, machinery, and c o n c r o l s  in 

each sector of the dry cleaning industry are d e t a i l e d  in t h i s  section. 

2.3.1 Machine T v n e g  . ._ 

Two types of machines are conrmonly used in the dry cleaning industry: 

Dry-to-dry machines combine waahhg a n d  drying i n  dry-to-dry and transfer. 

one machine and, therefores do not have a separate machine f o r  drying. 

Transfer machines, like the traditional laundry machines f o r  water washing, 

consist of separate machines for washing and drying. 

Most dry cleaning planta have one or more attachments to their dry 

cleaning machine. These include solvent filters, distillers, and v e n t  

controls. Figure 2-1 shows the typical configuration of a dry Cleaning 
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. . . .  

Sclvenr in AL. 

Figure 2-1. Typical Conffguration of a D r y  Cleaning Machine and the  Various 
'Attachment 8 

Source: Safety-Kleen, 1986. 

machine and the variouf attachments. Solvent fi l ters remove impurities from 

the solvent arid return the "clean- solvent  to the  solvent  tank. Stills remove 

any impurities left i n  t he  solvent after it is filtered as well a s  water and 

detergent mixed with the  solvent in the washing process through a d i s t i l l a t i o n  

process. 

systems and about 8 0  percent use stills. These devices extend the l i f e  of the 

solvent and reduce the amount of solvent that must be purchased (Safety-Kleen, 

1986). 

Virtual ly  all dry cleaning facilities have solvent f i l t r a t i o n  

ApproximateLy 60 percent of all PCE dry cleaning machines have vent 

control devices (Radian, 1991~) i Vent: controls are attached to the' dryer and 

remove vaporized solvent from the ciryer emissions. 

available  i n  t w o  basic types: carbon aciaorbers (CA's) and refrigerated 

condensors (RC's). With the  use of a CA, PCE emissions are trapped i n  1 

carbon f i l t e r .  

vent control devices are 

The f i l t e r  then undergoes a candensation process that 
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r-- 
eliminates the hazardous emissions. A typical CA lasts about  i 5  years 2nd 

reduces emissions 5 y  about 95 percent when operated prope r iy .  The se: 1 type 

of c o n t r o l  device, =he RC, iises a refrigerated coil to cool PCZ vapor: This 

cooling grocess results in condensation of PCE emissions. The averaqe -fe of 

a RC is about 7 years.  The emission reduction achieved by RC's diffe: 

depending on the rype of dry cleaning machine used. Refrigexaced CD:;.. 2 5 0 ~ s  

reduce vent emissions by 85 percent on transfer machines and by abou-, ;5 

percent on dry-to-dry macnines. 

Over 90 p e r c e n t  of n e w  dry-to-dry machines'built for: t h e  commercial and 

industrial sectors have built-in RC's (-Reaist*L , 1989). Add-on 

control devices may be purchased and attached to machines that a r e  not 

equipped with venr: controls from the manufacturer. A faciii:y's seieccion of 

control devices is conscrained by the capacity o f  its dry cieaning macnine. 

Add-on RC'J  are not available f o r  the very small machines b u i l t  f o r  the coin- 

operated sector or f o r  the large machines built f o r  the indusrrrial sector. 

Both types of add-on devices are available t o  r e t r o f i t  virtually all machines 

built: for t h e  commercial sector. 

Owners and operators of dry cleaning facilities purchase add-on vent 

c o n t r o l s  and attach them to the ir  dryer f o r  a variety o f  reasons. Some scates 

require dry cleaners to control their emissions using a vent control device, 

Environmentally conscious owners may i n s t a l l  vent c o n t r o l s  even in the absence 

o f  s t a t e  regulations. Depending on the price paid for solvent and the amount 

of solvent saved, some owners may r e a l i z e  a cost savings from reduced solvent 

consumption with a venr con t ro l ,  

Four: solvents are currently in use in the dry cleaning industry: PCE, 

fluorocarbon 113 (F-1131, petroleum, and I, I, I-trichloraethane (l,lr 1-TCA) . 
O f  these four, PCE is usually conaidered the most efficient cleaner. Five  

m a h  factors determine the su i tab i l i ty  o f  a solvent f o r  dry 'cleaning, each 

w i t h  a range of acceptable values, as opposed to an absolute standard (Bus l sr ,  

1980) : 
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* The soivenlr. m ~ S t  be abie C o  dissolve fazs a n a  oils - .<~K;?OUE damaging 
:he most :;;man fibers and dyes. 

The soivent should not leave an unpleasant odor i2 qarments afrer 
drying. 

Chemical s-,ability i s  importanr t o  prevent damage tc the metals used 
in dry cleaning machinery. 

* A certain level of v o l a t i l i t y  is desirable to permir rapid  drying and 
economicai zcclamation through d i s t i l l a c i o n .  

The soivenrr snould be compatible with c c m o n  detergents used in the 
process. 

The inportance of PCE to the dry cleaning process depends OR izhe ease with 

wnich it can be replaced by another comparable solvenc. ?he potential for 

scivenr. s u b x i t u t i c n  should be evaluated .against the  crireria esrablished for. 

:he f ac to r s  l i s ted  above. 

7+113, petroleum, and 1,1,1-TCA can all theorecically be subst i tuted f o r  

FCE in the dry cleaning process. However, none of these solvents will perfom 

w i t h  the same degree of e f f i c i e n c y  a s  PCE. Thus, an owner of a dry cleaning 

plant will need to ponder various considerations associated with so lvent  

substitution. These factors  include solvent prices, cleaning properties ,  

capkal c o s t s ,  and operating costs. An a d d i t i o n a l  factor in the substitution 

decision is  the ease w i t h  which machinety designated for use with one solvenr; 

can be converted to accept other solvents. 

Although all three alternative solvents are used in some dry cleaning 

plants, none are currently considered feasible f o r  widespread substitution for 

PCE. F-I13 most closely matches the cleaning ab i l i t i e s  o f  PCE but i s  

unsuitable f o r  certain ganaents and.stains. In addition, the possibility of 
regulations concerning ozone depletion may limit any immediate substitution. 

Finally, the  unit price of F-113 is considerably higher than the unit price o f  

PCE. Fire codes w i l l  probably prevent any substantial s h i f t  to petroleum, t h e  

second solvent. The remaining solvent, l,l,l-TCA, has yet to attract much 

interest in th is  country. 

high solvent aggressiveness and instability. In addition, usage Costs are 

approximately ten times higher than far PCE (Fisher, 1990a) even though 

trichloroethane users can achieve energy savings af 5 to 10 percent (Fisher, 

1987) I 

Its cleaning a b i l i t i e s  are questionable because e f  
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Technically, one other substitute f o r  PCE 1s available .  I n d u s t r i a l  dry 

cleaners can switch t o  laundering garments with water and detergent f o r  most 

i=em. ?he commercial and coin-operated sectors do not have t h i s  flexibility 

%cause the cusfoxner owns the i t e m  t o  be cleaned and, therefore, specifics the 
cleaning method. 

Approximately 28,000 of the 34,000 dry cleaning plants in the United 

Sta tes  use PCE as a cleaning SOLVent (See Table 2-11. Moat of the  remaining 

piants use a petroleum-based 30Lventr and a small pezcentage use ei ther  F-113 

or l,l,l-TCA. Approximately 85 percent of tota1,dry cleaning output from 

comnercial fac i l i t i e s  is processed using PCE. Virtually all coin-operated 

facilities w i t h  dry cleaning capacity use PCE. S Q l V e n t  use i n  the i n d u s t r i a l  

sector i 5  divided between PCE 140 percent) and petraleum (60 percent)  

(Siuizer, l990). 

F i g u r e  2-2 shows the percentage of t p t a l  PCE consumed by each sector. 

The commercial sector accounts f o r  approximately 9 4 . 3  percent of total PCE 

consumprion by the dry cleaning industry. The industrial sector and the coin- 

operated sector account for  4.6'percent and 1.1 percenk of consumption, 

respectively. 

Coin-Operated Sector .  
(1.1%) 

Industrial Sector 
(4.6%) 

F i g u r e  2 - 2 .  PCE Consumption by Sector far 1991 
Source: Radian, 1990b. 
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?'he f l o w  of product ion is b a s i c a l l y  identical i n  coin-operated (planc-  

operaredl and c a m e r c i a l  f a c i l i t i e s .  T h e  production process becfins when t h e  

dry cieaning p l an t  r ece ives  t h e  s o i l e d  garment f r o m  t h e  consumer. After a 

gamenr en re r s  Lhe plant,a minimum of 1 0 . s t e p s  of production are required tc 

produce a clean gannent ready f o r  delivery. These steps of proacet ion are 

described below: 

---Tagging t y p i c a l l y  involves a t t a c h i n g  a tag to t h e  garment 
with a unique identification number for each customer, A record is 
made of the customer 's  name, t h e  corresponding Lag numbez, any 
s p e c i a l  insttuczions, and the promiaed delivery date. 

. f n i t i a l G  l*qqifvinct--Garments are  separaced i n t o  t h r e e  basic 
caregories a t  t h i s  stage of production: garments that require dry 
cleaninq but no pre-spotting, gaxnents that require. laundering buc no 
pre-spoczing, 2r.d qaments t h a t  require pre-spattincg. 

m- -+aments s t a i n e d  w i t h  ink, paint, f ~ o d ,  
o r  o t h e r  substances are treated with so lven t s  and o t h e r  czmpounds 
before they are laundered o r  dry cleaned. 

=Further ---Garments are further classified by t h e  type of 
f a b r i c  and t h e  color  of gabr ic .  This step is required because 
garments with d i f f e r e n t  fabric types and colors require different 
treafment and can be damaged i f  they axe processed with garments of 
dissimilar fabric  type or color.  

k&ahhg--In d r y  c leaning  operat ions,  garments are washed i n  a solvenr. 
mixture comprised of sol-tent, water, and de te rgen t -  The carrecr 
combination of so lvent ,  water, and de tergent  and t h e  correcr: washing 
temperature 'are v i t a l  to t he  successful removal of  s o i l  w i thou t  
damaging the gannent.  The washing step ends w i t h  ex t racc ion  of the 
excess so lven t  mixture. 

- ---After garments are washed and t he  excess moisture removed, 
Garments may be t r a n s f e r r e d  t o  a they are dried using heated air. 

separate machine for drying (transfer machines) o r  dried i n  the Same 
machine (dry-to-dry machines) used t o  waah the  gannents depending on 
t h e  machine technology employed by the facility. 

. . .  ---Clean, dry  garments are pressed and f i n i s h e d .  
Finiahang inc ludes  rep lac ing  damaged o r  missing buttons, speciaL 
pressing (e .g . ,  pleated skirts), and any other special handling that 
may be required. 

---Garments are placed on hanger8 i n  this s t e p  of the 
prwluction process. 
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---After they are placed on hangers, garmenLs are s o r t e d  and 
assembled by consumer i d e n t i f i c a t i o n  number on the tag atcached to 
the garmenr and by promised delivery date.. 

B ---Assembled garments are packaged f o r  delivery. ?ackaging 
typically involves placing a plascic  bag over t h e  garments. 

Gaaents  ace inspected periodically throughour the process desczlbed. 

above to determine the success in removing soil and the a c c e p t a b i l i t y  of t h e  

zressing and finishing steps. Additional steps m a y  be required f o r  neavily 

soiled garments, overs ized items, or delicate garments that  require special 

:landling. The production process ends with delivery of the cleaned, pressed, 

3ackaged garments to the consumer. 

Production of clean clothes at coin-operated (self-service) f a c i l i t i e s  

b v o l v e s  the consumer as an active p a r t i c i p a n t .  The facility provides che 

equipment used in the washing and drying process and the individual provides 

:he labor inputs required f o r  the spotting, pressing,  and finishing of the 

garment. The process of producing clean clothes is s imi lar  to that described 

above for conmrercial and coin-operated (plant-operated) facilities excluding 

the tagging, assembling, 'and packaging steps. 

Unlike customers i n  the commsrciaL or coin-operated sector, customers of 

industrial  cleaners do not  deliver the soiled i tems t o  the cleaning €acility. 

Rather, the industrial cleaner collects the soiled i t a  from the corcTmerCia1 

or industrial user on a regular basis  at no additional charge co the user. 

T h e  production process begins when the soiled garment enters  t h e  

industrial plant. 

above f o r  coxurAercia1 and coin-operated (plant-operated) facilities. A few 

differences do exist, however. Ganeents cleaned by industrial facilities 

generally contain a permanent identification number that identifies not only 

the company purchasing the dry cleaning service but also the individual that 
actually wears the garment, the route number, and the day of the  week 

scke&uled for derive- of t h e  cleaned it-. The process generally requires  

less clasaifying beyond the i n i t i a l  classifying because garments are more 

homgeneous w i t h  reqard to fabeie type and color. In addlltion, the  process i s  

generally more mechanized and l arger  in scape than the process  at a typical 

corumercial or coin-operated (plant-operated) facility. T h e  production process 

T h e  steps of production are similar t o  chose described 
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anas  wich the delivery of tke cleaned item to che customer on che promised 

.5elivery date. 

- "  + . -  SDSTS OF PRODUCTION 

Costs of proauct ion ir, t h e  dry c l e a n i n g  industry can be ciassi€ied as 

s irher fixed or variable coscs. Fixed costs are 1 n C U X r e d  regardless 02 the 

l eve i  of production. TW types of fixed costs exis t :  those chat occur oniy 

3nce ar the start-up of a business  and those that  regulariy recur. Variable 

- ; O S ~ S  depend on t h e  level 05 production ar a plant and f a l l  t3 zero if ;he 

ciant ceases operations e n t i r e l y .  These three categories of =OSts are 

ciascribed below: 

(1) Fixed starc-up costs: the c o s t s  associated w i t h  the decis ion co 
open a dry cleaning plant;, 

( 2 )  Fixed recurring costs: ;he costs associatea wicn rke dec i s ion  ta 
operace the  dry cleaning plant, and 

( 3 )  Variable Costs: the c o s t s  associated with the decision to operace 
the dzy cleaning plant at a given level of output. 

The first caregbry of costs includes most, i€ not all, capi ta l  costs as w e l l  

a5 long-tern materials contracts and capacity investments. Table 2-10 shows 

the capital costs of new dry-to-dry machines. In addition, some 

adminiserarive fees and initial building overhead costs, such as  remodeling or 

down payment, are included in this category o f  costs.  These expenses are the 

fixed c 0 3 t s  that are incur'red regardless o f  the  level of production or whether 

t h e  firm operates a t  all, Total estimated start-up costs typically range from 

$95 to $120 thousand (Faig, 1991). 

Table 2-11 displays information on the second and third categories of 

costs for cozyercial dry cleaning f a c i l i t i e s  by output l e v e l .  On average, 

total wages and salaries account for  the  largest p o a i d n  of dry cleaning costs 

followed by rent/building overhead expenses or total supply c o s t .  

majority o f  costs incurred by a dry cleaning plant are variable such as 
so lvent ,  labor, and energy costs. T a b l e  2-12 provides u n i t  price information 

f o r  the major inputs that contribute to the variable costs  of operating a dry 

cleaning fac i l i ty .  

The 

2-21 



T m L E  2-10. C A P I T A L  COSTS OF N E W  DRY-TO-DRY MACHINES ($19893 

Machine Capacity (kg/load) Capital Cost S 1 

26,04,6 11.3 

13.6 27, a20 

15.9 29,544 

20 .4  42,171 

22.7 44 ,040  

27.2 47,040 

4 5 . 4  65.255 

63.5 104,000 

113.4 1 5 7 , 0 0 0  

Source: RadCan, 1990a. 

D r y  cleaning plants have relatively small .capital equipment costs, 

although these vary between the sectors. In a W t i o n ,  the buildings used by 

many plants are rented or eas i ly  transferable to other uses, As a result, t he  

relatively high variable cos+ to fixed cost ratio a t  mest dry cleaning 

facilities promotes a dynamic indusrry structure i n  which the less efficient 

plants quickly terminate operations if  IQSS%S become excessive. 

The decision t o  open a new plant must be evaluated based 5n the casts 
included in a l l  three categories above. H o w e v e r ,  f o r  e f i s t i n g  facilities. 

costs in category 1 are sunk and do not a f f e c t  the owner's decision t o  

continue operating. Production cost  f o r  e x i s t i n g  and new facilities are 

discusjed below. 
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TABLE 2-11. AVERAGE ANNUAL OPERATING COSTS FOR COMMERCIAL D 3 Y  CLEANING 
PLANTS 

Annual O U ~ Q G C  (kg/yr)a 

cost category 2,378 5,436 3,985 12,580 40,775 

Fixed Recurring Costs 

wages and salariesb 
Xent or Buildinr; Overhead 

3epreciation 

interest and Bank Charges 

Znsurance 

L'ariable C Q S ~ S  ' 

:?acres and Salaries 

Total Supply C o s t  

Outside Work 

Payroll taxes 

Advert is ing  

. W t f  lity-Fuel 

Repairs and Maintenance 

Utility-Electricity 

Office Expense 

Administrative Expense 

Vtility-Water and Sewage 

C l a i n s  

Miscellaneous 

3,542 

1,316 

;, 272 
779 

576 

3,024 

1,541 

1,437 

541 

435 

3 60 

3 12 

2 68 

259 

241 

117 

92 

908 

Tota l  Costs 17,019 

8,078 

3,002 

2,901 

1,776 

1,315 

6, a98 

3,515 

3,277 

1,234 

991 

821 

712 

611 

591 

550 

2 67 

210 

2,071 

1 3 , 3 8 3  

4,973 

4,805 

2,942 

2,178 

11,428 

5,824 

5,429 

2,044 

I, 642 

1,361 

1,180 

1,012 

979 

911 

4 42 

340 

3,431 

12,736 

6,962 

5,728 

4,119 

3,049 

l 5 , O O O  

9,154 

7,600 

2,862 

2,299 

1,905 

1,651 

1,417 

I, 370 

1,276 

619 

488 

4 ,804 

81,727 

? O r  955 

11,922 

3,163 

7,786 

58,722 

23,175 

is, e 7 6  

12,470 

10,949 

6,661 

6,813 

8,394 

3,498 

4,035 

3,224 

1,247 

10,707 

64,313 90,038 291,392 

%ased'on t h e  average annual receipts for five income categories reported in 
Table 2-2. 

bIncludes owner s wages. 

Source: International Fabricare Institute, 1989; Fisher, 1990b. 
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T M X  2-12. ATERAGE C J U T  PRICES FOR PCE DRY CLEANING FACfL1TfE.S ($1989) 

Input 

Material . 

Perchloroethylene ..................... $0.683/kg 
Energy 

E l e c t r i c i t y  ......................... S0.0710/kWh 
Ste am.............................. $6.13/1000 lb 

Labor 

Operacing labor ....................... 55.94/hr 
Maintenance labor .................... S6.53/hr 

Soucce: Radian,l990d. 

The short-run supply curve of an existing dry cleaning facility is the 

por t ion  o f  its marginal cost curve that lies above the minimum point of its 

average variable cost curve. In other words, fac i l i t i e s  w i l l  continue to 

suppSy d r y  cleaning services in the short run as long as they can cover their 

variable costs of production. The mazrket supply curve is  the horizoncal  

aggregation of the supply curves f o r  all faciliries in t h e  market. This 

aggregation is characterized in the step supply function (see Figure 2-3) 

where the producer with the highest marginal cast i n  the market sets  the 

market price of clry cleaning serv ices .  

_-  
L o w e r  C O S ~  producers are able to ciaver some ar all of their fixed Costs 

because the market price is above their average variable cost. 

t h e  production costs across producers are attributed to differences in 

management practices a3 w e l l  as differences in the productivity of Capital 
equipment. 

increasing over time, owners of new equipment would tend tQ have lower 
marginal Casts than owners o f  older equipiaent, p t ~ 5 1 . t  nar ibt ts .  

Differences in 

Assuming that the productivity of dry cleaning equipment ha3 been 
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Figure 2-3. Market Supply Cume for Existing Facilities 

An increase in the price of a variable input changes the facility's 

average variable cost and its marginal c o a t .  Changes in the marginal cost of 

producing dry cleaning, services would cauae a shift in the supply of dry 

cleaning services resulting in price and output adjustments at least in t h e  

short run. 

. . .  2 . 4 . 2  C n R t s  of P r a w n n  f o r m  

An entrepreneur contemplating construction of a new dry  cleaning 

fac i l i ty  won't invest unlesa he/ahe anticipates covering total Costs. 

definition, total cost  f o r  a new facility includes fixed start-up Costs 

including a n o m 1  return, fixed recurring costs, and variable c o s t s .  If the 

average total cost of opening a new dry cleaning plant is'above the market 

Price, no new entry w i l l  occur. Conversely, i f  the avecage total Cost i s  

below the  market price, new entry vi11 occur (see F i g u r e  2 - 4 ) .  Therefore, any 

By 
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:.lark& 
l r i c e  
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AVC 

New 
facility 
Costs 

Market (kg /yr )  
Quant i tv  

Figure 2-4. New Facility Costs Comared to Market Supply Curve for 

Existing Facilities 

increase in t h e  marginal costs ~f'existing producers not affecting new 

suppliers would have the effect of encouraging n e w  entry i n t o  the market .  The 

entry o f  a new f a c i l i t y  i n t o  the market displaces the marginal existing 

supplier. As the  marginal suppliers are  displaced in the market, price f a l l s .  

This process continues until price equals the average t o t a l  cost of building a 

new f a c i l i t y .  Long-run price and output equilibrium, therefore, depends on 

the average total cost of building a new facifity. 

constructed, the  fixed costs become sunk coats and only the variable costa are 

relevant to the decision to continue aperating the facility. TRe facility 

cantinues to supply dry cleaning asrvices a3 long as price exceeds average 

variable cost. 

Once a new f a c i l i t y  i s  
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2 . 5  I'ODEL FACILITY PROFILZ 

':he abundance of dry cleaning establishments precludes an approa.cn ckzc 

invesrigates t h e  impacrs of canaidate regulatory alternaeives on a f a c i l i t y -  

specific level. Ignoring cc8e resource costs of collecting data for such a 

iacge sample, computarionai :be alone diminishes t h e  Eess ib i l i ty  of a 

facility-specific approach. Consequently, a model planr. apprQaCh is used ir. 

which fifteen model plants represent t he  characteristics of average PCE 

facilities in each Sector. Table 2-13 presents operating parameters of che 

aodel plants by industry SeCcQr,  mchiX~e size, and process. In addition. t he  

jistribution of PCE facilities represented by each model plant is reported f3r 

f ive  output levels. These ourputt levels correspond to ranges ar' annual 

rsceiuts shown in Table 2-13. 

The model p1anr;s were cnosen to represent the  variabiiity in machine 
size  and technology that is present among existing facilities in t h e  industry. 

The coin-operated sector has basica l ly  only one machine s i z e  and design. 

However, two model facilities in th is  sector are differentiated by the base 

price charged for dry cleaning,services and the type of service supplied 

(self-service o r  coin-operated) . Ten m o d e l  plants f o r  the commercial sec tor  / 
l and three model plants were selected for the industrial sector. Most of the 
I. 

contemporary dry cleaning facilities are purchasing dry-to-dry machines to 

save on solvent costs, to comply with a recently promulgated worker exposure 

r@gulatiOn, and to reduce t h e  environmental impact of PCE emissions. 

Nevertheless, some facilities continue to operate with transfer machines, and 

that  p o r t i o n  of the industry i s  represented thraugh appropriate model plants. 

i 
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SECTION 3 

DENAND F3R DRY CLEANING SEXVICES 
e 

TWO types of demand e x i s t  f o r  dry cleaninq services: k3usendld demand 

a z j  itdusLriai demand. Housefiold demana is cnaracrerizea by i za iv iaual  

=zzsumers purchasing dry cleaning services  provided by commercial ana coin- 

sserated facilities. 
Cr:. cieaning services to clean employee uniforms i n  producticn and service 

establishments. Typical ly ,  enpioyeIs rent these uniforms from an inausrriai 

Industr%al.demand i s  characmrizea by fF,- purchasing 

z ieaner  who provides xegular cieaning and delivery services. The subsequent 

sections a i s c u s s  household demand and i n d u s t r i a l  demand in detail. 

3 . 5  .u,ousEHow3 DEMAND 

AS consuming units, 2ousenolds demand clean. pressed clothes. 3ecause 

iome garments require dry cleaning f o r  proper care, househo.lds rely on dry 

cleaning services provided by ochers to procure clean, pressea cl3thes. Two 

types of dry cleaning services--comamrcial and coin-operated--are available t o  

households. Cormnetcia1 facalataes and coin-operated (plant-operated) provide 

a complere seqvice: garments are cleaned, pressed, and packaged f o r  the 

constuner. 

dry cleaning machines, but they must clean and press their own c lo thes .  

Despire some s i m i l a r i t i e s  in the irfluences o f  demand f o r  t h e s e  services, 

these cwo sectors have experienced different growth patresns. 

At self-service coin-dpexated facilities, consumers pay for using 

The subsections below discuss different facets of household demand. The 

first two  subsections explore consumption patterns and c h a r a c t e r i s t i c s  of the 
consumers of dry cleaning services. The next subsection discusses the theory 

o f  houaehold producrian i n  the contem of dry cleaned clothing. 
value their time and their cheice between coin-operated and commercial 

facilities is present& in the fourth subsection. 

briefly examines consumer sensitivity to changes in the price of dry Chanhg 

setvices . 

How consumets 

The f inal  subsection , 

3.1.1 

Household consumption of cornmarcia1 dry cleaning services can be 

measured in terms of the total weight of c l o t h e s  dry c leaned or i n  t e r m  Of 
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I 
zotal expenditures on dry cleaning services. Figure 3-1 shows chars overall 

consumption, measured by the total weight of c lathing  cleaned, increased by 

sore than 25 peicent from 1980 to 1988. Xowever, on a per-household basrs,  

?emand f o r  dry cleaning services increased only 11 percent during this tl-riOd, 

Consumption per  household reached its peak in 1986, when the average hocsehold 

consumed alrnost 7 kilograms per: year. This pattern is depiczed in F i g u r e  3-2. 

Table 3-1 shows household consumption i n  terms of expenditures. TCeze 
data are calculated from the 2 CU.'S. Department of 
Labor, 1991a). The survey compiles average annual householc! expenditures f o r  
a broad category ca l led  "Other Apparel Products and Services. ''l 

zncompasses a wide range of goods and services, including macerial €or making 
clothes,  shoe repaix, clothing al terat ions  and repairs, sewing supplies, 
clothing rencal, ciothing st~tags, coin-aperazed laundry and dry c leanina ,  

eoannercial laundry and dry cleaning, watches and j e w e l r y ,  and watch and 

jewelry repair. 

T h i s  category 

Expenditures on commercial laundry and dry cleaning services were 

0 estimated in the following manner. Detailed information on the relative 

weight of each category i t e m  (listed above) used to compile the Consumer Frice 

Index was available f o r  the period 1982-1984 (Manson and Butler, 1987). Based 

on those  relarive weighrs, expenditures on laundzy and dry  cleaning services 

[excluding coin-operated) made up about 25 percent bf the category f o r  those 

years. T h e  expenditures for each category i t e m  l isted above were available 

f o l  1989. Appzoxirnately 24 percent of the category expenditures were spent on 

laundry and d r y  cleaning (excluding coin-operated). T h e  expenditures reporred 

in Table 3-1 teprosent 25 petcent of the "Other Apparel Products and Services'* 

category.2 Because the  p o r t i o n  of the category at tr ibuted to laundry and dry 

. 
lThe expenditures on apparel items come f rom the interview portion Qf 

the Survey. Becauje the reported expenditures ate based on t h e  consumer's 
m r y ,  these data m y  not accurately reflect receipts a t  commercial dry 
cleaning establishments. 

The expenditures estimated in Table 9-15 were adjusted to reflect all ConSumePs 
in the  following roamer. In 2989, urban codsusmrs spent three times what rural 
cona13m%rs did on commercial dry cleaning services; that re lat ionship  w a 3  
assumed to hold f o r  the year3 1980-1983. In a-tian, rural households were 
aSsUmed to comprise 1 6  percent of all households, which is appfoximateLy the . 
portion that they comprised f o r  the years 1984-1986. The reported estimate3 
are a weighted average of urban consumer spending and rural C O n S l t m e r  Spending- 

2Far the years 1980-1983, only data an urban consumezs were available ,  

0 
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F i g u r e  3-2 Annual Consumption of Commercial D r y  Cleaning Services per 
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aComputed by dividing tatal dry cleaning output ( T a b l e  2-81 by t h e  t o t a l  
number of households in t h e  U.S.  reported in Statistical matrac t  of the 
United States (U.S. Department of Commerce, 1991d); U.S. Department of 
Commerce, 1991. 
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Average Zxpendituzes . T x a l  Annual 
Annual. .%usehold as a Share Housenold 

Expenditures Increase of Income Xxpenditures Izcrease 
*:'ear { $/Household/Year) a ( % )  ( % I D  ($10G/yr) c ( % )  

- 
.:2,1a - 0.15 5,022 - 
5 7 . 5 8  - 7 . 4  0.14 4,757 - 5 . 3  

55.96 - 2 . 8  0.14 . 4, 675 - i . 7  

39.95 5.3 0.14 -4 I 947  5.0 

52.95 6.8 0.14 5,377 8 .f 

67 -70 7.5 0.15 5, a76 9.3 

1986 

1987 

1988 

1989 

i6.75 -1.4 0.15 5,905 0.5 

$8 49  2.6 0.15 6,129 3.8 

57.35 -1.7 0.14 ' 6,132 0.1 

66.50 -1.3 0.14 6,173 0.7 

aRepresents 25 percent of "Other Apparel Products and Services." O z i g i n a l  
data f o r  1980-1983 excluded rural consumers and were adjusted t o  include 
rural. cQnsurners. Converted to 1989 dollars using a l l  items CPI. 
bBased on before tax income. 

'Average household expenditures multiplied by number of households. 

Sources : 1380-1989 Consumer Expenditure Survey, U.S - (Department of Labor, 
1991a); Economic Report OF the President, 1990: S t a t i s t i c a l  Abstract o f  the 
United States, ( U . S .  Department of CoILrmerce, 1990d); U . S .  Departmenc of 
Commerce, 1991). 

Income calculated by multiplying national  
. personal income by the number o f  households. 

cleaning expenditures remained fairly constant o v e r  t-, the data 
characterize commercial laundry and dry cleaning expenditures fairly well. 
Approximately 85 percent of a typical consumer's commercial cleaning bill is 
dry cleaning, a s  oppased to laundry (U.S. Department of Corrrmerce, 1991). 

Notice that, in 1950, households spent S 6 2  a year on average; in 1989 

that figure had increased to $67,  an I3 percent increase. Aggregating 8croJS 

the United States y i e l d s  t o t a l  expenditures of more than $5.0 billion in '1980 

and $6.2 billion in 1989. 
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TWO main factors a f f e c t i n g  the  growth of dry cleaning consumprion ace 

: 'ext i le  and lifestyle t rends .  During the 1970fs ,  z'ashioa trends demanded 

aasy-care fabzies. Because chese fabrics, nonually s y n t h e t i c  o r  a synt,hsric 

blend, 63 not necessarily require dry cleaning, CcnSURption of dry clean-ag 

services decreased. Returning to m a r e  nazural fibers and s y n t h e t i c  materials 

that require dry cleaning f o r  proper care led to increased consumption in r.he 

1880's (Eischer, 1987). 

The demand f o r  commercial dry cleaning services i s  also influenced by 

general econamtc con&Ltions as w e l l  as fashion trends. Prevailing economic 

conditions influence t h e  purchase o f  more expensive garmencs. which a f t e n  

require dry cleaning for proper care. Another f a c t o r  that increased household 

?emand for cleaning services is the increase in the number of women i n  t h e  

work f o r c e .  ?Be impacr; on commercial cleaning comes f r o m  both che increased 

opportunity coat of a working woman's time and the increase in the number of 

women working outside the home. Table 3-2 shows the change i n  the number o f  

women in the work force and the median income f o r  women far  the period 1980- 

1989. 

' Consumption at coin-operated facilities is also s t r o n g l y  affected by 

general. economic conditions, though sometimes f o r  different reasons than 

commercial dry cleaning consumption. Historically, t h e  cleaning volume at; 

coin-operared facilities plants has fluctuated with the economy. 

Data on coin-operaced consumption are sparse. However, the W r r q  o f  

does publish receipts for coin-operated laundry and &y 

Caution muat be exercised when applying these data to Cleaning facilities. 

the dry cleaning industry because the receipts include laundry r e c e i p t s .  In 

1982, coin-operated laundry and &y cleaning establishments ( w i t h  payrol l )  

across the United Stares took i n  $1,501 million i n  Constant (1989) dollars ' 

compared to $1,822 mil l ion  in 1987 ( U . S .  Oepargment of Commerce, 199oC). This 

increase amounrs to 21 percent. Receipts also increased i n  pet-capita terms. 

P e e c a p i t a  expenditures expressed in constant ctollazs rose from S I . 0 2  in 1982 
to $6.83 in 1987. 
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N u n b e r  of 
Womena Change Median Incomeb Change 

Year 1000) (a-1 ( m a g )  ( % )  
-. ~ 

1980 

1981 

1982 

1983 

1984 

1385 

42,117 ' - 

43,000 2 -10 

43,256 0.60 

44,047 1.83 

45,915 4 . 2 4  

47,259 . 2.93 

17,443 

16,994 -2 -57  

17, ssa 3.32 

18,938 2.73 

18,406 2 . 0 4  

18,730 1.76 

1966 48,706 3.06 19,057 1.75 

50,334 

51,696 

53,027 

3.34 

2.71 

2 -57 

19,173 

19,439 

N/A 

0.61 

1 . 3 9  

- 
'Includes working women over the age of 16. 
%ata includes women over the age of 15 w i t h  fufl-time employment- Converted 
to 1989 dollars using the a l l  items CPf. 

Source: Economic R e p o r t .  of the President, 1990. 

3.1.2 1 

Although every individual probably owns at least a few garments that 
require dry cleaning f o r  proper care, individuals who use dry cLeaning 
SerO~ces on a regular basis have identifiable charactetistics. 
f o r  dry cleaning ssrvicss depends on the clothing they own and their 

occupation, whicb may dictate their clothing choices. white t30118r warksts 

are more likely t o  own clothing that requires dry cleaning for proper care. 
Similarly, individuals in professional positions would u t i l i ze  &ry cleaning 

Praple'a neea 

3 -7 



services more. extension, individuals w i t h  higher incomes would be 

sxpected co use dry cleaning services more of ten.  

data for 1984 supporr; taesa conrent ions ,  

Tables 3-3, 3-4, and 3-5 present data f o r  two types of expenditures: 

(1) sxDenditures on laundry and dry cleaning, excluding Coin-operated and 

(2) exuenciitutes on coin-Qperated laundry and dry cleaning.  

compiled by income levels (see Table 3-31, occupation (see T a b l e  3-4), and 

location (see Table 3-51. A s  indicated above, the expenditures f o r  che 

zomercial  sectur are predominantly f o r  dry cleaning services. T h i s  

assumprion does not  necessarily hold f a r  t h e  coin-operated Sectar, where che 

These data are 

najotity of t h e  expenditures are f o r  laundry expenses. Caution mutt be 

exercised when interpreting the coin-operated data. ' 

As expected, expenditures on c o m r c i a l  dry cleaning increase wirh 

income (see Table 3 - 3 ) .  An individual earning more than 550,000 a y e ~ z  spends 

sure than four times on dry cleaning than an individual earning less than 

$30,000. These higher expenditures are induced by t w o  factors.  The first is 

trie need t o  dry clean most professional career clothing. The second is che 

propensity for individuals with higher incomes to own luxury clothing I e . g . ,  

leather, suede), which requires dry cleaning f o r  proper care. A l s o ,  as shown 

i n  TabZe  3-3, coin-operated expenditures decline w i t h  i;lsome, a l though laundry 

e.upenditures cannat be separated fram the dcy Cleaning expenditures. 

Zigure 3-3 depicts this switch from coin-operated expenditures to 

comere ia l  expenditures as income rises. 
expenditures on cornmarcia1 cLeaning are a relatively stable share of income 

A point of f u r t h e r  interest is thae 

across all income levels.  

would not be mare affected if prices increase. 

 his stability suggests t h a t  any one income c las s  

T a b l e  3-9 shows expenditures an commercial and coin-operated cleaning by 

OCCUpatiQzI classification. Xndividuals whose accupatibna fall in the 
manager/professiona% category spend almese 83 percent mope than any other job 

category on CommerciaL cleaning services. Individuals with technical. Sale3, 

Qr clerical positians spend more than $75 a year on ctxmercial cleaning, WhaCh 

is 135 percent mons than any of the remaining categories. 
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?PALE 3-3. HOUSEHOLD EXPENDITURES ON COMMERCIAL AND COIlr-OPERATED DRY 
CLEANING AND LAUNDRY SERVICES BY INCOME CATEGORY ($1989) 

Come r c  i a 1 Coin-operared . 

Cleaning Servicesa Cleaning Services= 

Income Avegage Annual Expenditures Average Annuai Expenditures 
Expenditure as a Share 0: Categor? Expenditure as a Share of 

($OOO/yr) ($/Household/yrl InCOmeb ( $ 1  (S/Housenold/yrJ Incomes ( % )  

5-10 17.40 0.23 4 5 . 9 0  0.61 

10-15 18.57 0.15 4 2 . 1 4  0.34 

15-20 30.57 0.18 41.92 0 . 2 4  

20-30 4 2 . 0 6  0.17 43.76 G.18 

30-40 62.13 0.18 3 5 . 0 6  0.10 

40-50 90.75 0.20 23.95 0.05 

over SO 175.93 0.22 15.81 0.02 

'Estimates of annual household expenditures are based only on those households 
that purchase t h e s e  services and do not take into account t h o s e  households 
that do not purchase each type of :leaning s e r v i c e s .  These estimates include 
bath laundry and d r y  cleaning expenses. Expenditures a t  coramercial 
establishments comprise mainly dry cleaning expenditures; o n l y  a small 
port ion of expenditures at  coin-operated establishments c o n s t i t u t e  dry 
cleaning expenditures. 

bBased on 'bef ore-tax income. 

Source: 
1991a). 

1980-1909 Consumer Expendttuxe Survey (U.S .  Department of Labor, 

Finally, household cleaning expenditurea differ greatly depending on the 
geographic locaticn (3- T a b l e  3-51. Urban consumers spend three times as 

much on comnercial cleaning than do their rural countarpahs. 

in expenditures probably  re€lects occupation choices. 

This difference 

The WYTYP data reveal that the typical consumer of 

commercial dry cleaning serv ices is a manager or professional, earns mare thsn 
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TABLE 3-4.  HOUSEHOLD EXPENDITUPES ON COMMERCIAL AND COXN-OPERATED DRY 
CLEANING AND LAUNDRY smvrms BY OCCUPATION CATEGORY 

Zormnercial Coin-Operated 
CLeaning service+ Cleafling Service+ 

Average Annual Expenditures Average Annual Upenditurez 
occupation Zxpenairure a s  a Share of Expenditure 3s a Share of 
Cat ego= (SIHousehold/yr) Incomeb ( % I  (S/Nousehold/yr) Incomeb ( % )  

Manager/ 138 .za 0.28. 27.14 0.06 

Technical/ 75.68 0.23 4 6 . 7 9  0.14 
Professional ' 

Sales/ 
ClecicaL 

Service 3 1 . 2 6  0.IS 5 4 . 4 1  0 - 2 7  
Workers 

Mechanics 

Labor 

C o n s  ruction/ 32.25 . 0 . 1 0  37.51 0.12 

Operators / 21.05 0.11 4 3 . 2 4  0.15 
- 

'Estimates of annual hauss3old expenditures are based only on these households 
t h a t  purchase these services and do not take into account those households 
that do not purcnase each twe of cleaning services. These estimates include 
both laundry and d r y  cleaning expenses. Expenditures a t  cormnercial 
estab1ishrae;nts comprise mainly d r y  cleaning expenditures: only a small 
portion of expenditures at coin-operated establishments c o n s t i t u t e  dry 
cleaning expenditures. 

bBased on be€ore-tax income. 

Source: 1980-1989 Consumer Expenditure Survey ( U . S .  Departmenc of Labor, 
1991a). 

$20,000 a yeax, and l i v e s  in an uxban area. Making generalizations about t h e  

cain-operated expenditure data is more difficult. Rut conversations with 

coin-operated industry experts provide a picture of t h e  typical consumer of 

coin-operated dry cleaning. The typic&. patron i s  cost-conscious, probably in 

the lower income brackets but may be i n  t h e  lower middle class as W S U .  This  

Patron 1s more l i k e l y  to l i v e  in a rural location where ccrrmrexcial facilities 

are not available (Tow, 19911. T h e  data do not refute t h i s  description. 

L i k e  any demand function. hauaehold demand for dry cleaning SerViCes is 

derived. from utility maximization, utility comes from commdities, not 

di rec t ly  from goods and services. 

time a3 inputs i n t o  a process that  generates comrmdities. 

Households combine goods and services with 

Thus, time spent On 
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TABLE 3-5. HOUSEHOLD EXPENDITURES ON COMMERCIAL AND COIN-OPERATED DRY 
CLEANING AND LAUNDRY SERVICES BY LOCATION CATEGORY 

Conmte rcial Coin-Operated 
Cleaning Servicesa Cleaning Servicesa 

Average Annual Expenditures Average Annual Expenditures 
Locat ion  Expend ture as a Share o f  Expenditure a s  a Share of 
Catego=+ ($/Household/ yr) IncomeC ( % )  (S/Household/yr) Inecmec ( q )  

Urban 7 2 . 9  0 -22 37.24  0.11 
Rural 23.5 0.10 16.90 0.07 

aESt in&teS of annual household expenditures are based Only On those households 

These estimases include 
that purchase these services and do not take into account those households 
that do not purchase each type of cleaning services. 
both laundry and dry cleaning expenses. 
establishments comprise mainly dry cleaning expenditures; only a small 
port ion of expenditures a t  coin-operated establishments constitute dty 

S t a t i s t i c a l  Area (SMSA) or one with a population of m o r e  than 2 , 5 0 0  persons. 
A rural area is an area outside of an SUSA and with a population of less than 
2,500 persons 

Expenditures at corrrmereial 

. cleaning expenditures. 
=An urban area is defined as-an area within a Standard Metropolitan 

CEaSed on before-tax income. 
Source: 1980-1489 Consumer Expenditure Survey W . S .  Department of Labor, 

1991a). 

nonwork a c t i v i t i e s  is crucial to 'producing comm~~dities (Becker, 1965) .. 
Commodities form the basis of the household utility funetion. That function 

i s  maximized subject t o  a budget constraint and a t ime constrainr, both of 

which limit the gOOdS,  services, and commodities available to t h e  household. 

When choosing the combination of goads, ssrpiees, and time that will be 

used to produce any given coumodity, the household makes its decision based on 

the utilitymaximizing option. Xouseholds have the option o f  substituting 

t h e  for goods or senriaes in the event that such substitution yields more 

u t i l i t y .  For example, a meal could be provided by cembfning groceries and 

t h e  to produce a home-cooked meal or by eating out at a restaurant. Hoy the 

household makes them choices depends on its value of tfme. 
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D 0 llars 
Per 

Sousehold 

5-10 10-1s 15-20 20-30 30-40 40-50 50 or mora 

Income Category ($000/yr) 

F i g u r e  3-3. Average Annual Expenditures on D r y  Cleaning and Laundry Services 
by Income C l a s s  ($1989) 

Source: 1980-1989 Consumes Expenditure Survey, ( U . S .  Deparcment of Labor, 
1991a). 
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A household's production of clean. pressed clothing can be analyzed in 

this frmework. If the gannenc requires d r y  cleaning, the household, in 

theory, has t w o  cho ices :  self-service dry cleaning (offered by Self-service, 

coin-operated f a c i l i t i e s )  or employee-assisted d r y  cleaning (offered by 

camerciai or coin-aperated [plant-operated1 facilities). In the balance of 
t h i s  sect ion,  employee-assisted dry cleaning will be referred to as  commercial 

dry cleaning ana self-service dry cleaning will be referred to as coin- 

operated. In the coin-operated production process, consumers-pay for using 

t h e  machines but Clean and press the clothing themselves. In the co-rcial. 

cleaning process, consumers use cheir time to deliver and pick-up the garments 

and pay f o r  others to clean and press them. 

coin-operated method is lower, it requires more of consumezs' time. 

that consumer utility does n o t  d i f fer  between c lo thes  cleaned by household 

psoduccion and clothes cleaned by a commercial cleaner, the household's 

decision will depend on the opportunity cost of time. 

Although the market price of the 

Assuming 

A household production model similar to one developed by Gronau (1977) 
ia used to show how a household mkkes the decision to use~cormaereial or coin- 

.operated dry cleaning. The household seeks  to maximire the amount of cleaned, 

pressed clothes,'connaodity 2, which is produced by combining dry cleaning 

services, either commercial or coin-Qperated, (XI  and consumption time (L) . 

2 = z (X, L) (3.1) 

X includes both the value a€ market goods or comnercially cleaned clothes (>m, 
and the value of home goo& o r  clean clothes produced by the  consumer using 
machinery and time (xh). 

Hame goods axe prOduCsd by wotk at home: - H  represents the number of hours PE 
day spent proclueing clean clothing at home. 
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Ytility is maximized subjecr t a  two canstraints. %e f i r s =  is a budgec 

csnstraint where W is a wage rare, N is time spent on market  .,:grk, and v is 

o t h e r  income. 

The second constrainr is a time constraint (TI, 

T - L + H + N  ( 3 . 5 )  

Equations (3.11, ( 3 . 2 1 ,  and ( 3 . 3 )  are then combined ana maximized 

subject to equations ( 3 . 4 )  and ( 3 . 5 1 .  

(3.6) 

Z i s  maximize4 when t h e  marginal rate of subst i tut ion between t l a e  and goods 

is equal to t h e  marginal product of home production and equal to the w a g e  

rate : 

In addi t ion ,  the wage will equal t h e  Opportunity cost of time [W*) and t h e  

ratio of the marginal u t i l i t i e s  of t i m e  and income. 

( 3 . 8  

This m o d e l  confirms earlier observations about the relationship between 

income and dry cleaning expenditures. 

higher for those with higher incomes, commercial expenditures should rise and 

coin-operated expenditures should f a l l  as income rises. 

Because the opportunity cast Of time is 

The relationship between the value of time and income or wages ha3 been 

w e l l  established in literature. Becker (1965) demonstrated that  t h e  

allocation is baaed on earnings. An increase in earnings results in a s h i f t  

away from the-intensive consumption to goods-intensive consumption. 

study by Kooreraan and Kapteyn (1987) confirmed that  the amount of household 

A later 
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i;or:< ?erfamed by a m e m b e r  is a function of wage ra te .  

:sacan and Sonstelie (1985) estimared the vaiue of cime to be rougnly 

equz-:alent to the afEer-cax wage. 

In a study on queuicg, 

3The data s e t  consists of four quarters of household data. D a y  
variables far the quarters were also included i n  the  equation to account for 
differences in the quarterly responms. 
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Data are not aoailable to measure the Value Of t h e  to an individual ~ihc  

k 3 o s e s  t e  u5e cain-operatea dry cieaning facilities compared to an ind ivx iua l  

%no .c- , i l izes  a comereiai  cleaner. iiowever, using the 

Sc-vev data gives an escimaricn of the relationship between dry cleaninq 

expenaitutes and income. . 

3ata at the household level were available and included expenditures OG 

cQmercial and coin-operaced dry cleaning, iacome, and ocher demographic 

izfomrion such as education, type Of emplayment, family size, ana an 
c=jaC/rural designation. luo ordinary kasc squares (GLS) equations were 

esciz.aced--one f o r  c3merclrai dry cleaning expenditures and one to: chin- 

operated-dry cieaning expenditures. The independent variables included income 

and chg durmy variables f o r  the remaining demographic data.3 The c0efficienr.s 

f o r  income are very significant and have the expected signs in borh models 

(positive fa r  commercial and negative far.  coin-operated). Many of the  other 

demographic variables behave as expected. Unfotrunately, the equations do nor 

explain all of the influences on dry cleaning expenditures very well. But the 

equations do demonstrate the relationship between income and expenditures on 

comercial cleaning. T h e  r e s u l t s  are presented in Table 3-6. Because income 

plays such an infZuentia1 r o l e  in consumers' choice of using commercial ar 

coin-operated dry cleaning f a c i l i t i e s ,  consumers are likely to s w i t c h  fzom 

using a CQin-Operated facility t o  a commercial facility at a crit ical  wage or 

value of time. Above a certain wage, consumes3 are likely to value their time 

enough to make. the time-intensive coin-operated approach t oo  costly when t h e  

value of their time 'is included i n  the  calculation. 
Cleaning was developed that  identifies the critical wage at which the switch 

from coin-operated to full service Occurs. The f u l l  cost of  a commodity is 
the sum Qf the prices of the goods and services consumed and e€ the  time used 

in producing these c d m d i t i e s .  Direct costs are the prices of the  goads and 

. 

A full-cost model f o r  d r y  



TABLE 3-6. REGRESSION ANALYSISa 

Dependent V a r i a b l e  

Commercial Coin-aperated 
Va riabies Expenditure 9 Zxpenuit =res 

C -2 .55 4 . 7 9  
(-2.27) (6.67Ia 

rncome 0.0005 -0 - 0 0 0 1  

Education Dummy 11.03 - 2 . 2 s  

(41.77) (-13.49) 

(I if college graduate) (14.86jb (-4.75)b 

White CoLlar D s m y  5.32 2 . 2 6  
(1 if manager or (8.50)b (5.65) 
professional) 

Family Size -1 .48  0.74 
(-7.69) (6.01) 

Urban Dunrmy 4 .97  5.4Q 
( 5 . 4 2 )  (9 .221 

2nd Quarter Dunmy 

3rd Quarter Dummy 

4th Quarter Durrrmy 

-I * 49 
(-1.88) 

-2.21 
(-2.78 1 

-2. OS 
(-2. 61jb 

- 0 . 0 5  
(-1.11) 

-0.78 
(-1.55) 

0 - 2 8  
(0 -5.61 

Adjusted R2 0.160 0.02 

F Value 442.12b 41.45b 

dRegression analysis performed using data from t h e  1989 Consumer Expenditure 

DDenotes significance at the one percent level .  
Survey (U.S. Department of Labor, 1991a). 

services, and ind i rec t  casts are the total value of time. Indirect Cost9 can 

also be thought of as foregone income. 

included in the full cost of the commadity. 

Both direct and indirect cost3 are 

The full cost for dry cleaned clothing to the household, C, is defined 

as follows: 
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where 

p = rhe unit  ;rice .of dry cleaninu services ( c o m e r c i a i  01 zoin-  

g = t h e  quantlzy 05 dry cleaning, 
t = the cost q2r mile of transportation to a dry cLeanina f a c i l i t y ,  

d = the distance ir. miles to a dry cleaning f a c i l i z y ,  

s 
r = t h e  time i n  hours required t o  drop off  and pick up clothing (plus 

speratea) , 

= t h e  unit value or eppottunity cost of tine per hour, and 

rhe cirne required to clean- and press cloehing ir. a coin-operatea 
f a c i l i t y ) .  

This cost measures the COSt of a single t r i p  tQ a dry cleaner, xhach ic w i l l  

vary with quantity because consumers can take one gamenr cz many garments co 

the cleanet in a singLe t r i p .  In additio.n, the cost f o r  coin-op consumerg 

will vary wi-ch quant i ry  noc only in  terms of the COSG of u s i n g  m e  f a c i l i t y  

buz also w i L h  respect LO rne opportunity cost of  time, which uiil also 

increase with q u a n t i t y . .  

The critical wage is based on the fuL& c o s t  of dry cleaning a t  

conrmetcial and cain-operated facilities. The first component of the full cost 

is the direct cost or the price charged by the dry cleaning f a c i l i t y .  This i s  

$6.34 per kilogram for c o m r c i a l  facilities and $1.65 pet kilog-ram f o r  cain- 

operated f a c i l i t i e s  (set Section 2 f o r  explanation) .) 

The second corrrponent is the opportunity c o s t  of the time an individual 

must spend to operate the machine and press the garmenr. ,That cost will. vary 

from individual to individual and will depend on that indiv idual ' s  wage gate.  

One cyc le  i n  a 3 . 6  ki logram machine takes approximately 45  minutes t o  

complete, which convert5 to 0.20625-hours per kilogram. Assuming an 

individual takes approximately 30 minutes to press a man's suit, total time 

spent would be 0.70625 hours/kilogtam. 

AsSUming that t h e  distance3 to a coxunercial facility and a coin-operated 

facility are the ?daxne eliminates any transportation c o s t s  from the calculation. 
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The-cr i t icai  wage can r5en ne calculated by s o l v i n g  cne tquacion be low 

Eor x.  
I 

31-65 + 0 . 2 0 6 2 5 ~  $6.3.4 

0 . 7 0 6 2 5 ~  = $4.69 

x 5 6 . 6 4  

3.10) 

Tor individuals earning less than S6.64/hour, using the coin-operated f a c i l i t y  

xauld be more cosr-effective. Fer individuals earning more than S6.64/hour, 

using the  conmrercial f a c i l i t y  would be m o r e  cosr-effective. 

The foregoing analysis is contingent an the r e l a t i v e  price of coin- 

.;peraced versus comercial dry cleaners. If the  proposed regulacion did noc 

affect the  coin-operaced sectar but raised the price of comercial  cleanang 

s e r v i c s .  then the  c r i t i c a l  wage at which consumers wouZd switch from coin- 

operated to conKnercial would be higher. This higher wage implies t h a t  more 

conaumexa would utilize coin-operared f a c i l i t i e s .  

The indivi&ual's .choice assume3 that  both types o f  f a c i l i t i e s  are 

readily accessible, but t h i s  may not be the case far some smaller or rural 

communities. These Locations may have only one cleaning f a c i l i t y ,  and the 

value Of t h e  may be irrelevant. Coin-operated f a c i l i t i e s  are n o t  distributed 

uniformLy throughout t h e  United States but tend to be concentrated i n  t h e  

southeastern and mid-atlanric states. Despite the concentration of 

f ac i l i t i e s ,  consumers i n  these areas, depending on the e l a s t i c i t y  Of demand 

f o r  dry cleaning, may choose not t o  dry clean.  The s e n s i t i v i t y  t o  price of 

dry cleaning is discussed below. 

Consumers' s e n s i t i v i t y  ta the price of dry cleasing services depen* on 

other alternatives ,  which can vary from ga-nt t o  garment. 

require dry cleaning f o r  proper cater whereas others can also be cleaned with 

detergent and water. Specialty fabrics like leather, suede, and Silk are 
usually labeled "dry clean only." 

fabrics  can safely be laundered without being damaged- 

importance of dry cleaning services to con3umer3 varies with the ease w i t h  

Some fabrics 

Consumers are often uncertain about which 

Therefore, . the  
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which another cleaning process can be subsrituted f o r  azy cleaning and t h e  

ccndumer's knowledge of the p o s s i b i l i t i e s  of substituzlon. 

.; few indirecc substitcces are avai lable  EO repiace dry cleaning. 2:. 

the lczg tun,  consumers could replace the stock of clothes requiring dry  

c'eaning for proper care wich water-washable garments. 

could =educe the erequency of wearing dry-cleaned c lothing  or increase the 

number of times a garment i s  w o r n  before it is  cleaned. The only direct  

substitqte available  for d r y  Cleaning is laundering with w a f e r  and detergent, 

but  c t i s  method i s  noc a perfect . subst i tute .  

I.? che snor t  run, they 

"3e price e i a s t i c i t y  of demand is one way o f  measuring consumers' 

sens i t ip i ty  t o  price changes. 3 a n d  i s  sa id  to be p r i c e , e l a s t i c  if an 

inczease t o r  decrease) in price causes a.propamionately greacer decrease ( o =  

increase) in .purchases. Thus, e ias t ic i ty  of demand measures consumers' 

responsivenegs to price changes. Section 4 presents price e l a s t k ' c i t y  

estimates and results. 

3.2 INDUSTRIAL DEMAND 

Many industries  provide uniforms for t h e i r  empioyees typically renting 

these uniforms from an industrial. launderer. The industrial cu~tomet  is 

charged a'price per-uniform change and receives clean, delivered uniforms on a 

regular b a s i s .  Unlike households, however, indusrrial  customers adze 

indifferent  to whether the uniforms-are water washed or dry cleaned. 

the same price regarctless of how the gannent is cleaned. 
They pay 

Histor ica l ly ,  changes i n  general economic conditians have affected 

industrial  cleaners less dramatically than coin-operated and commercial 
Sectors. As industrial  production and employment increase,  so does the demand 

f o r  industr ia l  uniform rentals, the main i t e m  leased and cleaned by the 

industrial sector (Betchkal, 1997a) . 
3.2.1 

Data are not  available on the consumption of industrial dry cleaning 

services. The fac t  that custamers are indifferent to the cleaning method and 

pay the saras price for uniformJ laundered i n  water and detergent as Chey do 
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t o r  u z i f o m  cleaned in PCE probably explains the lack or' informarion. 

Furti..emore, dry cleaning is t yp ica l ly  a very small part 3r' an industrial 

launderer's business. Total industry ZeCeipcs are a v a i l a b l e  from the  Le91 
-4us of *r-V? ' p p  T * r l m  * (U.S. Department of Comerce, 1990b). ?or t h e  

years 1982 and 1987, zeceipts. of industrial launderers t j t a l l e d  $2,435 million 

and 52 ,947  million in constant (1989) dollars. This increase amounted t o  over  

21 percent. 

3.2.2 

Customers of industrial cleaners encompass many izdustries. ' Industries 

that typically rent uniforms inc lude  auto dealerships and independent garages, 

construction, hotels, restaurants, Security finus, f o o d  processing, and other 

manufacznring industries. Even traditionally white collar industries sucn as 

banking or real estate may rem blazers f O t  t h e i r  employees. Many rypes of 

additional industries are  likely to l e a s e  t h e  other icems offered b y -  . 

indusrrial cleaners,  such as gats, mopa, towels, and c l o t h s .  A l l  of these 

finns use these products as inputs in t h e i r  production process. 

Unlike t he  demand f o r  commercial and coin-operated dry cleaning 

services, the denrand f o r  industrial cleaning services is a derived demand. 
Customers of industrial cleaning view clean uniforms as inputs i n t o  their 

production processes, so demand for these inputs is said t o  be derived because 

it depends on the dernand f o r  the f i n a l  good. 

i n  anticipation of increasing production of the final good. 

Section 3.2.4, t h e  elasticity of demand f o r  an input is related to t h e  

elasticity of demand f a r  the Linal product. 

Additional inputs are purchased 

AS discussed in 

In such a scenario, producers would maximize profits. Presumably, the 

full-coat model f o r  industrial dry cleaning services would be as follOwS: 

C - p*q + T (3.11) 
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xnere 

p = t h e  unir price of dry cleaning services 

= t h e  quantity of dry cleaning services 

T 4 transaction costs associaced wich purchasing dzy c l e a n i n g  services.  

r=ansportation costs.do not play a role nere because industrial launderers 

deliver the uniforms and do not charge differenc prices basea on d i s t a n c e .  

3 . 2 . 4  p r i r q  

The elasticity of demand f u r  industrial dry cieaning services is noc 

estimated f o r  this anaLysis due to a lack of data. However, a theoretical 

model is developed that expresses t h e  elast ic icy wichin a range of values.  

'his model is basea on t h e  cancept of t h e  e l a s t i c i t y  of s u b s r i t u t i c n  fc:: 

inputs and t h e  cost share of i n p u t s .  

The elasticity of substitution measures t h e  ease with which a producer 

can substitute between inputs, holding final output constant. When 

substitution is difficult (i.e., when changing the inpur mix does nor improve 
the efficiency of the inputs), the elasticity of substitution will be less 

than one. In a fixed proportion production function, the elasticity of 

substitution is zero because inputs must be used in a fixed ratio, and 
altering that ratio would be inefficient. The customers of industrial dry 

cleaners encompass many types of final products. so generalizing about the 

elasticity of substitution w i t h  respect to inputs of clean uniforms is 

'difficult. Hawevex, clean unifonns will ptobably be used in fixed 

proportions, or, at the  very least. d i f f i c u l t  t o  substitute. The elasticity 

of substitution with respect so clean uniforms must fall between zero and one. 

The second concept used in the model i s  the caat share of inputs.  The 

C o s t  share simply represents the cost o f  a specific input as a percentage of 

t h e  total cost. The framework eJtablished by Allen (1962) suggests a 

theoretical estimation of fhe elasticity of demand for an input. In the 

following equation, the elasticity is expressed as a proportional change. 
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where 

a I inputs of clean u n i f o z !  

b = all other inpucs 

Qa 1 the quanrity of clean uniforms 

= the price ai clean u n i f o r m  

kb = the cost share of all o t h e r  inputs 

d m  the  elasticity O f  substitution between uniforms and o t h e r  inputs  

ka = rne CQSC share ai cLean uniforms 

i, = t h e  e l a s t i c i ty  of demand f o r  the final produc t .  

The cost share of all inputs other than clean uniforms is quite large, 

and the cost share o f  clean uni form is nearly zezo. The elasticity o f  

substitution i s  most likely zero. 
the abooe equation is zero  or a very small number. 

will limit the value of the second term of t h e  equation co nearly ze ro .  The 

sum then is a small number, ce r t a in ly  less than one in absolute terms. Thus, 

Whatever t h e  .value of kb, t h e  first term in 
k, will be nearly zero and 

the elasticity of demand for industrial dry cleaning services is somewhat 

inelastic. 

One additional po in t  merits mention. Empirical studies have shown that 

the elasticity of demand f o r  final goods is generally greater than demand foe 

intermediate goods (Martin, 1902). The e last ic i ty  estimation df the demand. 

f o r  d r y  cLeaning services for households and €or industrial consumers is 
consistent with that finding. 
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SECTION 4 

Y-T STRUCTURE IN THE DRY CLEANING INDUSTRY 

A causal flow occurs from demand and supply conditions to market 

srzucture and from market structure to conduct of finas (Sherer, 1960). 

Zccnornic theory  provides a framework f o r  analyzing the links between the 

demand and suppiy conditions an industry faces, its market structure, and the 

typical behavior of firms in that  industry. 

structure i n  the dry cleaning industry and develops an approach f o r  estimar;inp 

the impacts of an increase i n  the Cost of supplying dry cleaning services due 

to regulation. 

of barriers to entry,  the numbez: of sellers i n  a market area, and t h e  

geographic disrribution of consumers and producers--are particularly relevanr, 

for detemnining the way consumers and suppliers would react to a change in the 

costs of providing dry cleaning services .  

This sec t ion  examines marker 

Cartain aspects of marker strucrure--including the existence 

Fundamental to the analysis of market st ructure  i n  the dry cleaning 

industry is an understanding of the geographic scope of the market area. To 

facilitate t h i s  understanding, this section begins with a brief description of 

the facility location decision, which is determined by the basic supply and 

demand conditions outl ined in previous seceion3. The section then  describes 

market structure in the three s e c t o r s  prior to developing t h e  model markets. 

4.1 -CAcrLsTy LOCATION DECISION 

Detednancs of-facility location differ by industry sector. 

commercial and coin-operated sectors, dry cleaning markets are small in 
geographic s i z e .  

the population density, markets may cover an area as small as a f e w  city 

blocks. fn contraat, industrial facilities operate in geographic markets that 

are much larger. Factors such as the.income distribution of t h e  customer 

base, traffic patterns, and number of conrpstinp firms in ah arsa contribute to 

%he location decision in each jector. The determinants of t h e  facility 

In the 

Depanding on the number of sellers in a particular place and 

location characteristic of each Indu5try aetctdr axe discussed b e l o w .  
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4.1.1 

T h e  service provided by commercial dry c leane r s  is effective, fsst, afia 

requires l i t t l e  effort: by t h e  customer. These establishmenrs sell a 

convenience good t h a t ,  like too thpas te  and gasoline, does noc cyp ica l ly  

j u s t i f y  comparison shopping because the benefit of price comparison does nor 

compensate f ,or  the cost of the  search (Shersr, 1990: Steinhoff and Burgess, 

1989). 

prpximity of the faci l i ty  to the custcmer*s home. 

dry cleaners aexve extends over a local area although the geographic size r i a l  
vary depending on population density. 

An impatcane determinant o f  the convenience of dry cieaning is the  

The market t h a t  commercial 

The profit-maximizing dry cleaner evalua tes  multiple dimensions when 

choosing the location af a new f a c i l i t y  (Steinhoff and Burgess, 1989). Some 

cons idera t ions  are highly specific to the conmuniry and, while they are 

c r u c i a l  t o  the firm's potential success,  have little bearipg-on the economic 

impact analysis because they ,do not provide ins igh t  i n t o  t h e  responses t o  

regularion. Among these dimensions are the  a v a i l a b i l i t y  of parking, types of  

surrounding firms, t r a f f i c  density, and side of the street for che facility. 

O t h e i  dimensions such as rent, a v a i l a b i l i t y  of labor, the l o c a l  business  

. climate, and the share of t h e  populat ion i n  professional o r  managerial 
accuparion categoriea are also krrportant t o  the p o t e n t i a l  for success, but 

again they are unlikely t o  be s i g n i i i c a n t  for t h e  impact ana lys i s .  

The significant dinensions of the location dec i s ion  for comercia1 dry 

cleaning f a c i l i t i e a  are t h e  size of the cons~mer base and t h e  efficiency of 

t h e  e x i s t i n g  firm. An increasing population in the area under cons idera t ion  

may provide the basis far a new firm. In the absence o f  an expanding market, 

the presence o f  i n e f f i c i e n t  firms may instead provide t h e  basis. In either 

Caae, the potential customax base must be at least large enough to genezate 

zuf f i c i en r  revenues to j u s t i f y  investment in the mini.mtlm a i z e  f a c i l i t y .  

The minimum s i r e  f a c i l i t y  implies a minimum populat ion requifement, 

which, because of limits t h e  size of dry c leaning  equipment, may be aeveral 

thousand people ( t h e  p o p u l a t b n  requirement would increase as average income 

decreases). The technology of dry cleaning is m l w y A :  dry cleaning machin@% 

used by the commercial sector are availabla in about six s izes .  The smallese 
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machine us& i n  this sectQr has a capacity of 11.2 kilograms per load. 

operarion of a dry c leaning  f a c i l i t y  a l s o  requires labor for s t a f f i n g  the 

front countex, F=eparing c lo th ing  f o r  cleaning, operacing t he  dry cleaning 

machine, and processing t h e  c lean  c la rh ing  f o r  r e t u r n  t o  t h e  cusromer. x n  
reality, labor is also unavailable i n  an i n f i n i t e l y  d i v i s i b l e  quan t i ty .  

F a c i l i t y  s i z e  is t he re fo re  imperfectly var iab le .  

The 

A potenc ia i  owner of a d r y  cleaning f a c i l i t y  confronts  a definite lower 

limit on the revenue t h a t  is necessary for profitable opera t ion .  ~n choosing 

a loca t ion  f o r  a dry cieaning f a c i l i t y ,  the profit-maximizing pocencial owner 

must consider the minimum customer base t h a t  t h i s  lower limit on revenue 

'implies. Owners who misjudge rheir customer base, either because of 

miscalculat ion o r  over-confidence in their ability to,attract customers away 

.c.- ,,am an es isc ing  f a c i l i t y ,  may he unable to.cover t h e i r  fixed c3sts or even 

their variable COSCS. i n a b i l i t y  to cover fixed costs can lead t o  financial 

failure o f  rise f inn .  

the f a c i l i t y .  

. .  
I n a b i l i t y  t o  cover variable c o s t s  can lead t o  closure of 

4.1.2 C o i n r e d  - Drv ~~~~ 

Many of the detenninants  of.the f a c i l i t y  location decision t h a t  are 

cha racee r i s t i c  of the connnercial sector are also characteristic of the coin- 

operated Sector.  In  particular, coin-operated laundries that offer plant -  

Operated services pruvide a convenience good t ha t  is virtually 

ind is t inguishable  f r o m  t h e  service of fe red  by t h e  ColePaercial sector. Like 

cornabereial f a c i l i t i e s ,  coin-operated facilities serve a local market area and 

typically locate i n  p laces  t h a t  are convenient t o  consumers. 

One important diffesence does exist, however. As discussed i n  

Sect ion 2, d r y  cleaning service3 are offered as an auxiliary to the  regular 

laundty operation= a t  coin-opetated f a c i l i t i e s .  

accounts for only about 10 percent of receipts at coin-operated facilities 
with d r y  cleaning operations, the l oca t ion  dec is ion  is based on the 

determinants relevant f o r  l o c a t i n g  a laundromat rather than f o r  a dxy ckeaning 

facility. Once the decis ion  t o  locate the cob-operated laundry is =der the  

owner must decide whether to provide dry c leaning  services in a d d i t i o n  to the 

regular laundry seroices. Relevant factors i n  this secondary dec i s ion  include 

Because d r y  c lean ing  a c t i v i t y  
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.the proximity 02 o t h e r  dry cleaning fa ilities, the sire o f  the czstumer base, 

and the income distribution of residents within the conununicy. 

industrial  cleaners 'serve a much larger geographic atea t;: -n do 

commercial or coin-operated cleaners.  For example, the operate: Qf one 

industrial f a c i l i t y  indicated that h i s  f a c i l i t y  served industr-a1 and 

commercial users located as  far  away as 100 miles (Coor and Gtady,  1991). 

Services provided by industrial cleaners are not considered convenience goods. 

Consumers in this sector view che services provided by induscrial cleaners a3 

an input into their production proceaa. Because the cleaner delivers the 

cleaned items, consumers- are generally more concerned with dependability of 

service than w i t h  convenience. 

I The profit-maximizing industrial  cleaner locates where cbsrs of 

production are minimized. A C C Q r d h g  tO one facility operator, the ideal 
location is a small town that is  cantrally located to several large cities 

where the customer base is locared (Coor and Ggady, 1391). Small towns 

typically da not have the t ra f f i c  congestion characteristic o f  larger c i t i e s .  

Traffic congestion t i e s  up delivery vehicles, which increases the Cost of 

delivery and may reduce customer satisfaction. In addition, small towns tend 

to have less expensive land and buildiing Cests and labor costs. Because 

indusrrial launderers clean most of the i t e m s  they process in water and 

detergent, a cheap, abundant water supply is also an important determinant of 

l oca t ion  - 

4 . 2  WSKET STRUCTUPS 

Within each sector of the industry many localized geographical markets 

exist where only neighboring firms compete direc t ly .  

only loosely tied to a national market, but economic decis ions by individual 

firms are jointly re lated eo national trends. The e x i s t i n g  market structure 

reflects fundamental market forces that are likely to be an enduring feature 

of the dry cleaning industry. 

differences i n  market structure and pricing practices of dry cleaning 

facilities to predict the market response3 to the candidate regulatory 

These submarkets are 

The ecouoruic impact analysis  Uses the 
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aiternarives .  Ta simplify the analysis, a model marker approach is used ts 

iifferenriate markets by 

the market sector, 

9 the number of suppliers  in each market area, and 

- the shale  of suppliers potent ia l ly  a f f ec ted  under each regulatory 
alternarive.  

An w o r t a n t  economic impact associaced w i t h  promulgation of the 

candidate regulations i s  t h e  t o t a l  welfare loss (gain) attributable to market 

adjustments in the dry Cleaning industry. A neoclassical supply/demand 
analysis is developed fo r  each Sector and m D d e l  marker. 

are analyzed for  each sector and model market individually and the results  are 

:hen aggregated t o  -determine t o t a l  welfare effects . 

The economic impacts 

I 

Two basic market structures are prevalent in the commercial sector. The 

first  is a competitive structure, which is found predominantly in urban and 
suburban areas and characterized by the . ex i s t ence  of many dry cleaning 

f ac i l i t i e s  i n  each market area and no barriers to entry. Approximately 90 

percent of  the cormnercial facil it ies are i n  urban/suburban market areas. The 

second type of market structure i s  characterized by a single f a c i l i t y  in a 

rural market aztea. Because consumers are unwilling to drive long distances to 

purchase dry cleaning services, the  O w n e r  of a single facility in a remote 

azea does nor behave as if in a p e r f e c t l y  competitive market. 

Utban/Suburban. Given the number o f  caranaercial f a c i l i t i e s  i n  

urban and suburban areas and the s i z e  distribution o f  those f a c i l i t i e s ,  i t  is 

assumed that a competitive market atracfure exists for these f a c i l i t i e s .  The 

competitive model is based on the hypothesis that no facility individually can 

influence mutket equilibrium, but the behavior of a l l  producers taken together 

d e t e d n e s  the posi t fan of the market supply curve. 
producing the last unit of output, the marginal  cost, along with market demand 

determines equilibrium price and output, Furthermore, at a stable equilibrium 

.price, each individual f a c i l i t y  can Jell any level of output desired, with no 

perceptible effect on equilibrium valuea. 

.In addition, the c a s t  of 

a result, each facility faces a n  
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+ l i c i t  demand curve t h a t  is  l e r f e c t l y  e last ic  (horizontal 

inarket equilibrium price. 

I n i t i a l l y ,  imposing controls an a f a c i l i t y  w i l l  a l t e r  

producing the same level of oucput as before the control. 

a t  t h e  current  

cost change w i l l  induce a s h i f t  o f  that  f a c i l i t y ' s  supply curve. 

supply curve f o r  a well-defined market i s  the horizontal sumnation of 

individual facility supply curve3 f o r  a l l  facilities participating i n  t h a t  

market, t h e  shift an the market supply Curve can be determined from knowledge 

of facility-specific s h i f t s .  If the regulation results i n  a production cosc 

change f o r  the  marginal supplier w i t h i n  tho market area, a change in the 
equilibrium price and output will occur. 

3ecause che 

?re&se estimates or' the quantitative changes in price ana o u r p u t  

require infomiat ion on the position and slope of the market supply and marker: 

demand curves both prior t o  and after the adjus,&ment. Predicting the p o s i t i o n  

and slope of the  market supply and demand curves is ,  therefore, c r u c i a l  t o  

estimating the economic impacts. The changes in pzice and oucput lead to 

consumer and producer welfare changei that can be  measured a s  areas within the 
supply/demanb plane, The neoclassical BUpply/demand analysis  applied t a  this 

study is  introduced below. 

The pos i t ion  of the market demand curve is critical to derermining fhe 

change in equil ibrium price and output resulting f r o m  a regulatory-induced 

shift i n  the market supply curve. The slope of t h e  demand curve measures the 

responsiveness of quantity demanded to a change in the price of the Service. 

The e l a s t i c i t y  of demand is a relative measure of d w n d  responsiveness and as 

a Policy tool is  generally preferred  t o  the demand Curve slope. 

e la s t i c i ty  of demand is measured as the  percentage change in quantity demanded 

of a good or service resul t ing  f r o m  a one-percent change i n  its  price. Post- 

The 

regulatory equf1ibri.w pr i ce  and output values and the resu l t ing  welfare 

changes can be calculated if t h e  baseline price and output values, the 

r e l a t i v e - s h i f t  of the market supply curve, and ejrfmates of demand and supply 

elasticities are available. 

A priori, predicting the  e last ic i ty  of demand f o r  commercial dry 

cleaning servicea Fs difficult because many variables  contribute t o  its Value. 

If data are unavailable t o  estimate a demand elasticity,  a un i t a ry  elastic 
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(7 = -1.0) demand curve could be used to estimate impacts. but Considerable 
unccrrainty wouid be associated w i t h  the price and Qutpur adjusments ana t ; l e  

welfare loss estimates. Any market-measured vaiue of che a k n a  e ias t i c i cy  
would obviously be superior to an unsubstantiated simplificarion. 

and demand funcrians €or the commercial dry cleaning sector  are estimated 
shulraneously to derive corresponding e last ic i ty  estimates. 

The suppiy 

A neoclassical supplyfdemand model is a system of inreruependent 
equations in wnich t h e  price and output of a product are simultaneously 
determined by the intexaction Of producers and Consumers in the market. 12 

simultaneous equation models, wtere Variables in one equation feed back i?-:o 

variables in anather equarion, the error terms are correlated with the 

endogenous (price, ourput) variables.  In most ClrCIqStanCeS, single-equacion 

granary leasc-zquares estimation of individual equacions in a simultaneous 

equation model can lead to biased and inconsistent parameter escinaces. 

Furthemore, the supply and demand equations must be econometrically 

identiried p r i o r  to initiating a simultaneous equation regression procedure. 

An equarian is identified if obtaining values of the parameters from the 

reduced-fom equation system is. possible. Put simply, identification requires 

that at least one original exogenous (shifter) variable is contained.in each 
equation of the supply/demand system. 

Section 2 presented data on average base prices and total output f o r  t h e  

conrmercial sector from 1974 to 1988. These data represent equilibrium points 

of intersection becueen supply add demand cumres for each of those years. 

Earlmating a supply ox demand cuzve equation from these data would be 

difficult because information is insu€ficient to.completely identify t h e  

supply/demand system. However, with the aid o f  intuitively acceptable supply 

and demand shaft variables, the price and output data can be used to 

econometrically estimate the commercial sector supply and demand functions and 

corresponding elasticities. 

Gross population levels for the U.S. and the producer price index for 
service industries from 1974 to 1988 were chosen a s  the damand and supply 
s h i f t e r s ,  respectively. Populstian levels are commonly used as demand s h i f t  
variables in regression equations. The producer price index is suitable  f o r  
the 3upply function becsuae i t  i s  a good proxy for  production costs. 
T a b l e  4-1 lists the the-series data used in %he supply/demund es&atatim. 
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TABLE 4-1. 3ATA USED IN THE SUPPLYIDEMAND ESTIY.?TID?I 

a rice output ?opuiars_an 
Year [S/kg) (lo6 kg/yrjD P . P .  I d e x  ( L O G ?  

1374 4.02 570 53.5 2 1 3 . .  

1975 4 . 4 2  S O 6  5 8 . 4  216.0 

1976 4 . 4 6  499 51.1 2 1 9 . 0  

1977 4.36 521 6 4 . 9  220.2 

1978 4.87 4 93 69.9 2 2 2 . 6  

1979 4.90 499 7 8 . 7  225.1 

:900 5.32 47s 89.8 2 2 7 . 0  

1981 5.63 4 4 4  98 .0  230.1 

1982 5.72 522 100 * 0 L 3 2 . 5  

i983 5 . 8 7  527 101.3 234.8 

1984 

1985 

1986 

1487 

1988 

5.98 

6.13 

6 . 1 4  

6 . 0 5  

6 . 0 8  

525 103.7 2 3 1  .O 

522 103.2 239.3 

608 100.2 241.6 

603 102. a 243.9 

596 106.9 246.1 

"All dol lar  figures converted to 1989 dollars through the Consumer Price Index 

bSee Table 2-0. 
f o r  Apparel and Upkeep. 

Source: Faig (1990): qiirv-v of  CuTTpnt R- (U.S. Deparcnent of Commerce 
( U . S .  Department of 1989b); -1stir-s of ?ha W& 

Commerce 1989a) . 
. I  

Supply and demand equations for the  cormaarcial sector were 

econometrically estimated by using the instrumental variables regression 

procedure. Base price and total output: were first converted t o  na tu ra l  

logarithm form to ensure constant supply and deyand e last ic i ty  estimates. 

structural models f o r  the supply /dwnd system are the fol lowing:  

The 
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I . . . .  

:r price index. 

~h~ supply equation (4-11, demand equation (4 .21,  and e-ilibrium condition 

( 4 . 3 )  determine t h e  market price and the quantriry supplied (demanded) when the 

market i s  in equilibrium. For this' reason, the  variables L ~ I Q ~ ~ ) ,  Ln ( ~ t d ) ,  

and ~ ( p t )  are endogenous because they are detezrdned within the s y s t e m  of 

equations, while Pop and PPI are exogenous variables. The parameter estimates 

and zegression statiszics from the simultaneous system e s t i m a t i o n  are zeporrred 

in Table 4-2. 

With Durbin-Watson statistics Qf 1.54 for bath the supply and demand 

equations, the null hypothesis of no aerial correlation cannot be rejected at 
the 0.01 level of significance.' Overall, the significance of the parameter 

estimates and the l o w  standard errors indicate that base prices, d r y  cleaning 

Output, population l e v e l s ,  and the producer price index are effective in 
predicting the supply/demand relatienship. 

Parameter estimates were also developed.using a time variable instead of 
population in an attempt to determine wheth8r.a simple time trend would be a 

mote suitable demand shifter. 

Table 4-3. 

population aa an explanatory variable, but the population specif icat ion had I 

slightly better fit. 
estimates will apply to t h e  population specification. 

The results of that  regression ace reported in 

The parameter estimates are very simflar to the tegression w i t h  

Aa a result, all future references to the elasticity 

The predicted elast ic i ty  of supply and deaand can be derived directly 

ftOm the parameter estimates of the regrssaion system, 
f o r  the supply and demand functions appear in estimated f o m  as 

Regreasion equations 

+ 0 -036 (Popt)  . ( 4 . 5 )  
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TABLE 4-2, PARAMETER ESTIMATES AND -REGRESSION STATISTICS FROM THE 
SUPPLY/DEWAND ESTIMATION 

Parameter Value  Srd. err. t -scat 95% canf; ist. - 
fnt ercept 0.120 0.064 1.882 

Price 1.558 0.291 5.361 

P . P .  Index -0.023 0.005 -5.OS7 

Sum sq. res. 

0,031 

Std. err 
0 .os1 - 

fnt ercept -6.351 1.289 

Price -1.086 0 -240 

Population 0.036 0.007 

Sum aq. R e s .  

0.031 
S t d .  err. 

0 . 0 5 1  

-4 .927 

-4.530 

5.057 

0.924 to 2.192 
- O f  0 3 3  to -0.013 

DW tesr. 

1.54 

- 

-1.608 to -0.564 

0.020 to 0.051 

DW test 

1.54 

The farsc derivative of the supply equation nith  teapecr to the 

logarithm o f  price 11 .558)  is an estimate of the supply e L a s t i c i t y  f o r  dry 

cfeaning services in the Conmercial sector. The interpretation of this 

estimate is that t h e  quantity supplied of dry cleaning services will increase 
by 1.558 percent for every 1 percent increase in the price fox that service. 

The t-statistic value o f  5.361,allows rejection of the null hypothesis so that  

the  estimate is not significantly different from zero at the 0.05 l e v e l  of 

significance. 

The esciraaeed e l a s t i c i t y  of demand is Ghe first aerivative of the demand 
equation w i t h  respect to the  logarithm of price, oz -1.086. 

interpretation of this value is that the demand for dry cleaning service3 will 
decrease by 1.086 petcent f o r  every 1 percenc increase in the price of t h a t  

S e z ? ~ l C 8 .  

hypbthesia that the estimate is not significantly different from zero  at the 
0.05 level of significance. 

The 

The t-statistic value of -4.530 al low8 rejection of the  null 
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.TABLE 4-3. ZARAMETER ESTIMATES AND REGRESSION STATISTXCS FROM THE 
SUPPL,Y/DEMAND ESTIMATION (TIME-TREND SPECIFICATION) 

e a ramet et Va 1 ue Std. ezz. t - s t a t  95% conf. inc. 

Intercept 0.123 

Price 1.512 

?;P. Index -0 * 022 

S u m  Sq. Rea. 

0 - 3 4 5  

Ictercept L .032 

?rice . , -0.989 

r ime 0.077 

Sum Sq. Res. 
0.345 . 

3 . 0 6 7  I. 825 

0.305 4 - 959 
0.305 -4 .670  

S t d .  Err. 

0 . 0 5 4  

0.208. 5.198 

0 -239 -4.141 

0 .Ol6 4 . 6 7 0  

Std. E n .  
0 . 0 5 4  

- 
0 . 8 4 8  to 2.lt6 

-0.033 to -0.012 

DW test 
i.46 

- 
- 1 . 5 0 9  to -3.469 

0.041 to 0.112 

DW test  

1.46 

The credibility of the demand elasticity estimate can be confirmed with 

a demand elasticity point estimate computed by Houthakker and Taylor (19701. 

These authors examined consumer demand relationships f o r  many differenr: goods 

and services. The  demand elasticity for a category of products they refer to 

as "clothing.upkeep and laundering in establishments" was estimnred at 0.9293. 

T h i s  value as contained in the .95-percent confidence interval for the demand 

e l a s t i c i t y  estimate reponed i n  Table 4-2 (-1.608 to -0 .564) .  ~n addition, it 
is very close to the point estimate itself 1-1.086). 

If the  regulation results in a change i n  the marginal supplier's c o s t  of 

providing dry cleaning services, then price and quantity impacts w i l l  occur in 
the short run. 

ptojecting changes in short  run equilibrium price and quantity associated with 

each regulatory alternative is possible. 

Using the demand and supply elasticities estimated above, 

Aj noted in Section 2, the  baseline 
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price in the market is equivalenc to the marginal cost of providing dry 
cleaning sernrfces (before che regulation) and the average total cost of 

building a new facility. An increase in the marginaL CQSES pmjecred  under 

the regulatory alternatives would result in an increase i n  pr ice  in rke Shor t  

run. 

is encouraged. The average total Cast of the new facility,.however, is nct 

affected under any of the alternatives considered because v i r t u a l l y  all new 

dry cleaning machines have built-in vent controls. 

run, price and quantity adjustments are zero. In the absence of regulation, 

the current stock o€ uncontrolled PCE machines would have been replaced by new 

machines with vent c o n t r o l s ,  further supporting the position chat long-run 

price and output adjustments are zero.  Therefore, price and output 

adjusements in the balance of t h i s  analysis refer to short-run effects .  

.;s price rises above the average to.tal cast Of a new facility, .ZEX entry 

Consequently, in the ion9 

Not all commercial facilities in  a market area are affected under t h e  

candidate regulatory alternatives. Only those facilities that use PCE a~ 

that do not have the required vent coacrols in the baseline will experience a 

change in production costs, It is not known whether facilities that are 

potentially affected are more or less likely to-be the price-aerting marginal 

facility in the market. Without detailed information on individual supplier's 

production c o s t s ,  determining whether the  marginal supplier will incur 

regulatory c o s t s  is impossible. Therefore, it i s  assumed that the likelihood 

o f  a shift in the marginal supplier's costs is directfy related to rhe 

proport ion of facilities experiencing the cost increase. 

__ 

SuppoJe that a given market area includes f a c i l i t i e s  that are 

potentially affected by the regulation (PCE facilities that do not have the 

required vent cont ro ls )  as w e l J .  as those that are unaffected (PCE facilities 

that have the requited vent conrralj or non-PCF. f a c i l i t i e s ) .  If the 

unaffected facilities dominate, then price and ourput adjustments are 

unPikely. 

exclusively on the affected suppliers whose prof i t s  are reduced by the Cost Of 

-the regulation. 

market area, then the regulation is Likely to result in an equilibrium price 
and output adjustment f o r  that market. 

amount of the coat increase, until demand and supply are in equilibrium. 

The impact in markets,whep= unaffected facilities dominate falls 

Certversely if affected facilities doruinare in a particuiar 

Price would rise, but n o t  by t h e  full 

Put 
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differently, the market supply C U - ~  will s h i f t  along a (srationary or 

s h i f t i n g )  market demand curve with equilibrium changes in price and output 

determined once the curves stabilize. 

-tq. Considering the minimum-size custmer base, as described 

in section 4 . 1 . 1 ,  is  cr i t ica l  f o r  owners planning to open a facility in a 

remote area served by a s i n g l e  f a c i l i t y .  

density can sustain a lower density'of d q  CleanetS than areas with a higher 

population density.  
pa t t e rn  observed i n  the  data set: 

single f a c i l i t y  and densely populated areas by m u l t i p l e  f a c i l i t i e s .  

A r e a s  with a lower population 

The existence of a minimum CUStOmer base explains the 

sparsely populated areas are served by a 

The outstanding characterist ic  of the StruCtute.Of t h e  dry cleaning 

industry in rural ccmmunities is the prevalence of markets thac are served by 

a single f a c i l i t y .  

facilities is  that annual revenues are typical ly  below $25,000. The small 

scale of the market in rural comaunities requires the  operation of a minimally 

Anather salient Characteristic of rural dry cleaning 

1 

sized facility. Consequently, the smallest facility would use an 11.3 

kilogram machine. 

of capacity. The only option available to a new entrant,  therefore, is  to 

double (at the capacity in the market. 

A new entrant would a t  a minimum add another 11.3 kilogzams 

Although these single-facility markets are not perfectly comperitive, 

the eaSe of entry into the dry cleaning industry implies that  the chreat to 

long-run prof i t s  from new entrants is keen and persistent. 
pricing strategy is to sef a profit-maximizing price that is low enough to 

deter encry. 

regulations, i t  is assumed that the owners of firms in single-facility rural 
markets follow a 1-t pricing attategy. 

scaLe antry and ouzput maintenance allow application of the theory of limit 

pricing developed by Bafn, Syios-Labhi, and MQdiglfani. (Sherer, 1980). 

The oprimal 

Tharefote ,  to mdeL tbe e c o a d c  impact of the proposed 

The assumptions of potential large- 

. 

Any psice above the average t o t a l  cost of a new facility would encourage 

new entry i n t o  the market, 

would decrease the market share and the total reWnue of the i n i t i a l  supplier. 
AssUming that the productivity of dsy cleaning equipDDent ha3 been increas ing  

OVef the, owners of neu equipment would tend to have lower marginal costs 

The existence of a second facility in the market 
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zhan Ownerg of older equipmenc. Therefore, the market price wouLd probably 

decline with the enzfance o f  a second e a c i l i t y ,  further aecceaainq the Local 
revenue of the existing suppiier. Furthemore, if the assumption o f  increased 

productivity i s  correct, owners of nen f a c i l i t i e s  may be able t o  sclr pr;ce3 at 

a level where initial suppliers would no t  be able to CQWX t h e i r  C ~ S C S  of 

production. If the price set  by the new supplier f e l l  below the variable 

coats  of preodur;,rion f o r  the initial supplier, then the initial supplier would 

ceaae operations. If the  initial supplier could cover variable  coscs but not 

a l l  the fixed costs o f  productidn, then the facility would continue to operate 

i n  t h e  short run but would face potential  financial failure. 

potent ia l  erosion i n  p r o f i t s  and/or financial f a i l u r e ,  the owner of an 

Facing this 

existing f a c i l i t y  is most Likely to adopt the pricing strategy that presents 
the strongest deterrent to a potencia1 entranf t o  ensure that his market snare 

is n o t  eroded. 

Even i n  the pre-regulatory baseline, the new enrranr's long-run average 

coat curve already reflects the cost of compliance assaciated with the 

candidate reguLarory al ternat ives  because the manufacturers of dry cleaning 

machines have incosporated the requisite air pollution control devices into 
the basic design (- , 1989). Therefore the pre-regulatory and .. 
post-regulatory costs o f  potential new entrants are the same, implying that 

the limit price see by an existing f a c i l i t y  would not change under any of the  

regulatory alternatives. 

Two types of rural markets must be analyzed: those with an unaffected 

f a c i l i t y  and those with a potentially affected f a c i l i t y .  

a single unaffected facility, CQSES do not change because the dry cleaning 

machines either already camply with the alternatives or they use a solvent 

other than PCE. 

f a c i l i t y  where regulatory costs are projected, does a potential exist f o r  

economic impacts. 

In marker areas with 

only in those market areas with a single potentially affected 

The theory of l i x u i t  pricing to deter large-scale entry implies thac the 

established f i r m  sets a pzice just below that a t  which a new entrant would 
find entw profitable. 

without inducing entry and eroding its profits. 

establ ished O w n e t  does not have an incentive to adjust price and quanzity 

An established dry cleaner cannot r a h e  its price 

Even when i t s  costs rise, the 
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because new entry would occur and t h e  market price would fall. 

zural, single-facil ity markets in  which the alternatives considered for 

proposal have an economic impact, the impact f a l l s  exclusively on che 

established d r y  cleaners whose prof i t s  f a l l  by the amount of the compliance 

cost. 

Therefore ,  i: 

I 

1 

Conversations with industry representatives indicate that  a perfect ly  

competitive market s t r u c t u r e  is an accurate representation or' current 

conditions i n  the coin-operated sector. In addition, t h e  Characreristics of 

supply and demand f o r  coin-operated dry cleaning services and the detenninanrs 

of f a c i l i t y  l o c a t i p n  decis ion are similar to those described f o r  t h e  

c o m r c i a l  sector, which is predominanrly characterized by a competitive 
market structure. Therefore, a competitive market structure is used to 

estimate impacts in the coin-operated sector. 

Coin-opezated (pLant-operated) facilities provide the same services co 
the same consumezs at approximately the sanae prices as commercial facilities. 

Therefore the demand and supply elasticities estimated for the corrrmercial 

s8Ctor are used to compute +acta i n  this sector. 

self-service coin-operated facilities is different from that offered by 
carmaerrcia1 f a c i l i t i e s  or plant-operated f a c i l i t i e s .  As described in 

Section 2. the dry cleaning service offered by self-service facilities does 

nor. include pre-spotting, pressing, er finishing. However;, h i s t o r i c a l  data on 

The service offered by 

price and output are not collected i n  a structured format for the coin- 

operated eector. As a result economatrically estimating supply and demand 

elasticities for self-service coin-opezatbd d r y  cleaning is impossible. 
Option is to assztme that,the elasticity estimate3 for the cotnmercial Sector 

are repzesentative of the  market conditions characteristic of self-service dry 

cleaning. 

for aelf-service dry cleaning using the market price.and output for self- 

service dzy cleaning and the market price for co-cia1 dry cleaning. 

second option is described below. 

One 

Another option is to compute a rough estbate of demand elasticity 

T h i s  

Firat .  a *choke psice"--the price at which the quantity o f  S e L f - J e W l C e  

coin-operated dry cleaning demanded is zero--is estimated. As discussed in 
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Section 3, the consumer's full C03t of obtaining dry Cleaning Services 

includes the price paid to the supplier plus the consumer's opportunity cost 

of time. Assuming t h a t  no consumer values t h e  below che minimum waae rare, 

the  minimum opportunity Cost of time is  the product of the minimum w.;qe rate 

( 4 - 2 5  per hour) and t h e  time required t o  produce a clean suit seady -3 wear 

(0.70625 hours). Under these assumptions, the  minimum oppotcunity fost of 

time associated with self-service dry  cleaning is $ 3 . 0 0 .  

Cormmsrcial dry  cleaning services, as W e l l  as the Sentices offered by 

plant-operated facilities in t h e  coin-opezated sector, a t e  a perfect 

subst i tute  for the services offered by self-service coin-operated f a c i l i t i e s .  

In other uorcia, if the consumer's full c o s t  of producing clean clothing us ing  

self-service cleaning rises above the f u l l  cost o f  producing clean clothing 

using the services 'of a commercial cleaner, then the consumer wiil use the 

services of t h e  commercial. cleaner. 

mare than $3.34 per kilagraxu--the coramereial dry cleaning price ( $ 6 . 3 4 )  less 

the minimum opportunity cost  of tirrue ($3,00)--for jelf-aerviee dry cleaning. 

This is the choke price or the p r i c e  above which quantity Of self-service dry 

cleaning demanded f a l l s  to zero. 

PreJumbly no canswer is willing t o ' p a y  

Figure 4 - 1  shows the demand curve implied by the choke price and the 

market price and quantity. T h i s  i n t e r p r e t a t i o n  of the  demand curve assumes 

that  demand is linear. T h i s  choke price combined with the marken price and 

quantity f o r  self-senrice dry cfeaning can be used to CQXZpUte demand 

e l a s t i c i t y  in the following manner: 

where ll La the absolute value of demand e l a s t i c i t y ,  Q is t h e  market quantity,  

and P i s  the market price. Becauje demand is downward SlQping, e l a s t i c i t y  is 

neqativer. A t  t h e  market pr ice  of $1.65 per kilogram, market quantity of 

577,239 kilogram, and a choke price of $3.34, demand elasticity is 70.9476.  

Because Consumers have a parfect substitute for Self-SeZVaCe dry 

cleaning, even small increase8 in price are l i k e l y  t o  result in large W a n t i c y  

reductions. In other words, the exijtence of a perfect substitute implies 
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P 

Figr?re 4-1. Demand for Self-service ~ r y  Cleaning 

’ that the demand Oor self-sewice dry cleaning is likely to be more elastic 

than the demand for coPanercial or coin-opcrated (plant-operated) aemiees. 

T h e  estimate computed above, however, Fmplfas that the demand f o r  self-3ervica 

dry cleaning is slightly less elastic than the demand for colmaezeial dry 

cleaning. The reason f o r  the counterintuitive result may lie in the 

assumptions uaed to compute the  dearand elasticity. 

F i r s t ,  the deaaad far self-semice dry cleaning is asstmeed to be linea=, 

To the extant that t h i s  assumption dcers nor specify the damand curve, ths 

e last ic i ty  estbate may also be miscalculated. fn additionp the rainhum 
opportunity Cost o f  t h  may be underestbatsd. 

time would yield a lovsr choka price and 8 highar elasticity e s t h t e  (in 
absolute value). Because of them lh i tat iona,  the ckmand and supply 

d a s t k i t y  estfmates computed for the comwrcial sectat are uaed to compute 
impacts f o r  self-aervice coin-operated facilities. 

A higher appartvnity coat of 
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Data are not available on the'number of f a c i l i t i e s  in t h i s  sector 

operating in markets wnere unaffected facilities dominatre or vice ver~ ia .  

Therefore it i s  assumed that each market area has the saxe distribution of 
affected and unaffected facilities. 

and more than half of the plant-operated facilities in the  cain-operateci 

sector  are uncontrolled. Therefore, t h e  marginal cost of providing coin- 

operated dry cleaning services is likely to increase resulting in price and 

our,puc adjustments f o r  t h i s  sector. 

.Virtually all self-service d=y cleaninq 

The magnitude of t h e  price arid output adjustments i n  the coin-operated 

sector is limited by the adjustments i n  the ConKuereial SeCtQr. These 

adjustments are computed separazely foz self-service and plant-operaced 

facilities because of the difference in the  type of service offered and the 

base price charqed by these facilities. Plant-operated f a c i l i t i e s  a r e  lLin.ice& 

in t h e  pricc increase that may be passed along to consumera because these 

facilities operate in markets dominated by commercial facilities. Price 

effects at self-service f a c i l i t i e s  are also limited by the projected pr i ce  

adjustments in the comercia1 sector. The post-regulatory price at self- 
service f a c i l i t i e s  may not exceed,the choke price based on t h e  posr-cegulatoty 

price chatged by corrmnercial f a c i l i t i e s .  The post-regulatory choke price is 

the poae-regulatory commercial price less the estimated minimum opportunity 

cost of t ime ( $ 3 . 0 0 )  computed above. 

Industrial facilities also operate in perfectly competitive n-tarkets. 

However, no price and output adjustments are likely t o  occur in this sector 

f o r  sevexal reasons. First' ,  water and detergent are near-perfect Substitutes 

f o r  PCE because virtually a l l  of the garments dry cleaned by industrial 

facilities are water-washable. 

method used, facilities f a c i n g  a regulatory cost with continued PCE usage 

would likely substitute water washing f o r  dry cleaning assuming Sufficient 

Because Consumers do not dictate the Cleaning 

capacity i S  avai lable .  Second, industrial cleaners der not charge different 

Prices f o r  gaments cleaned in water and detergent and gannents cleaned in PCE 

(COOE and Grady, 1991); aha, Over 92 percent of the output from industrial 

fac i l i t i e s  is from regular: laundq  operations. 
t h a t  t he  Cost Of producing the marginal unit of output in the market area is 

This second f ac to r  is evidence 
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n o t  l i k e l y  f a  incsease under any o f  the alternatives considered f o r  prepasal. 

For  these T138JOd3, producers would not be able to pass along any regulatdw 

cost in the form of a price increase. 

4 . 3  MODEL 'MARKETS 

To f a c i l i t a t e  computing impacrs of the regulatory alternatives, actual 

ci.ry cleaning f a c i l i t i e s  have been allocated among model markets. 

methodology used to develop the model markets i s  discussed below. 

The 

4.3.1 Cdnrmercial Sppt-n ?- M- 

Six model markets represent the CoKacbercial sector and are differentiated 

5Y 

rural and urban areas,  

9 the proporcion of affected and unaffected facilities. 

the income distr ibut ion of fac i l i t i e s  represented, and 

* the  behavioral tesponss to a coat increase. 

Data from American Business Information (AB11 (1991) compiled f r o m  

telephone y e L l o w  pages provided the location of conrmercaal dry cleaning 
eseablishments in the United Statea. Population data from the l 9 a B  C i t v  an4 

{ U . S .  Deparcmenr: of Commerce, 1988) w e r e  merged w i t h  the 

eataUlishmemt data from AB1 to determine the portion of facilities in rural  

and urban areas-l additional data on the extent of current state  regulations, 
the percentage of facilities that uje PCF, in the dry cleaning process, and the 
share af PCE facilities that have machin45 with baseline vent controls were 

used to allocate facilities to each model  market (Radian, 1992~: Safety-Kleen, 
1986; Radian, 1991~). 

. Table 4-4 zeparts the total nttrpbsr o f  fasilities and the number of 

facilities potantially affected and unaffected by the regUarion i n  each mdel 

market- of the commarcial sector. An estlnatsd 3,249 fac i l i t ies  (10.32 percent 

o f  a l l  cummszxitsl facilities) a r e  located in rural areas. Rural, markets are  

represented by M o d e l  Markets A and 8 .  It is assumd that a l l  facil it ies i n  

'A ruzll ar%a is defined as a locale w i t h  a population of 2,500 or less 
that is not  part a€ a metropolitan aratfstfcal area. 
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these model markets are small establishments that receive $25,000 or less in 

annual revenue. In addition, F: is assumed that these small r u r a l  areas have 
only one facility providing conunezcial dry cleaning services f o r  the er?cire 

market area. Market A represents those areas with a single f a c i l i t y  that is 

unaffected under the altecnatives considered for proposal.  NO economc 

impacts are estimated f o r  markets represented by Market A. 

represents chose areas with a single facility that  is pacencially affected 

Market B 

TABLE 4-4,  PROFILE OF MODEL MARKEZS IN THE COMMERCIAL SECTOR, 

ICI 

Proportion of Number of 
Affected and Total ' Potentially N u m b e r  of 

Market Market Unaffecred Number  Affected Unaffected 
Model Descriptiond Tac i l i t i e s  F a c i l i t i e s b  .Facilities' Fac i l i t i e s '  

A Rural 

B 

C 

D 

E 

Rural 

Urban/ 
Suburban 

Urban/ 
Suburban 

Urban/ 
Suburban 

F U&ian/ 
Suburban 

Total 

Unaffected 1,543 . o  1,543 

Affected Only 1,606 1,606 0 

Only 

Unaffected 1,157 0 1,157 
only 

Dominate 
Unaffected 19,432 287 10,145 

Affeczed and 8,073 4 ,038  4,035 
Unaf feczed 

Evenly 
Dist r ibured 

Affected 7,683 4,298 3,385 
Dominate 

3 0 , 4 9 4  10,229 2 0 , 2 6 5  

'Rural markets are def ined as locales with population of 2 , S O O  or less that are noc parr. Of a 
metropolizan s t a t i s t i c a l  area; kgr t h i s  analysis, rural markecs have only one facility per 
market area. 

urban and rural areas (ABI. 19911, <he share of facilities that use PCE in che d r y  cleaning 
pr0CeJs (Safety-Kleen. 19861 , and existing scats requlatiQns lRd&idn, 1991b) . 
ppOeess and do not  have vent conxr0J.s in place  (Radian. "1401~). The rocal is equivalent to 
the numbirrr of patenrfally afcected facilities under Regulatory Alternatives I and f i .  NOCB 
char. PCE faci l i t ies  v i t h  baseline venz controls that do not m e e t  the requiremenes of 
Altetnaefvs 111 are not included in rhe matimats of p o t o n t i a l l y  affected facilities 

bFacPlitfes atr dlstributed co Model Markets baaed on the share o f  facilities located in 

'eocentially aff6Cr;ed f a c i l i t i e s  are defined hare as therm that use PCE in rne cleaninq 

-rewrted i n  rhfa table. 

conaxols. 
%laffected facilities e i t h e r  do not use PCE i n  the  cleaning pracesm or have base l ine  Vent 
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unc&r rhe candidate alternatives. 'These f a c i l i t i e s  may ic:ur C=sts'because 3;' 

zhe regulation. iiowever, a s  discussed in Section 4 . 2 . 2 ,  r.3 price increase is 

Drojected because facilities in t h i s  type of market P r s c t i z e  L5it pr ic ing c o  

deter new entry. 

The share of faci l i t ies  assigned to,Markets A and 8 is escimacea using 

data on the share of small facilities with  baseline vent ccfitrclis (Radian, 

1991~) and data on the share of fac i l i t ies  Khat use PCE (Safery-Kleen, 1986) 

Of the  3,149 facilities in rura l  market areas, approximately 4 9  percent or 

1 ,543  either have baseline vent centrals or do n o t  U s e  PCE. Tkese f a c i l i t i e s  

are assigned to Marker A. 

Market E. 

The remaining 1,606 f a C i l i C l e S  are assigned to 

Urban/suburban commercial markets are represented by Model  Markets c 
through F. .These model markets are characterized as having more than one 

f a c i l i t y  in each market area. Facilities of every income levei operate in 

market areas represented by these urban/subusban model markets. Market C 

represents those urbadsuburban markets where no commercial dry cleaning 
facilities at8 affected under the alternatives considered for proposal. 

Eirket D describes those areas where the unaffected fac i l i t i e s  dominate. 

Potentially affected and unaffected facilities represented in Market E are 

roughly equivalent in number, and in Market F potenzially affected fac i l i t i e s  

dominae e. 

Approximately 38 percent of all commercial dry cleaning f a c i l i t i e s  or 

about 13,589 facilities axe located in State3 with stringent PCE requiremenrs. 

Markets C and D are used to characterize the market for COrnu&erCial  dry 

cLeaning SsrPicoJ i n  these states. The number o f  facaUties i n  markets 

represented by Market C is assumed to be one tenth of the  facilities i n  States 

with s tr ic t  PCE emi.ssions standax- or about 1,157. The remaining facilities 

located i n  States with strict PCE emisdon standards (10,432) are assigned to 

Market D. Price and quantity adjustments ace assumed to be zero in these two 

model k k e t s  where unaffected facilities dominate. 

Those facilities located in State3 that regulate only very large 

facilities are aasigned to Market E. 

about 26 percent of all commercial establishments. Locales with no state 

Market E represents 8,073 faGilitfeS or 
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regulations requiring vent c c n r r o l s -  f o r  conunercial f a c i l i t i e s  aze a l l o c a t e d  C Q  

Xarket-F. In these  cwo markets, some portion o f  t h e  ragulatory s a c  would be 

passed on to consumers in the form of a price increase. The p r i z e  inzzeases 

projected for Markets E anci F are computed Using the average ccsc increase per 

uni t  of output tkilograms of clothes Cleaned) f o r  the m o d e l  facilities in c.ie 

market area. 

Facilities i n  each model plant category operating a t  each income level 

are allocated proportionally t o  each model market described above based on the 

total number of potent ia l ly  affected and unaffected facilities assigned to 

each market. For example, Market A represents 1,543 facilities wich annual 

receipts beiov $ 2 5 , 0 0 0 .  A total of 8,026 CoIrmercial faci l i t ies  have annual. 

receipts below $25,000. Therefore 1 , 5 4 3  out of 8 , 0 2 6  or 19 percent  of t h e  

fac i l i t ies  receiving less than S25,000 in each model planr category a r e  

- iocated to Marker A. Facilities are al located to Markecs B through F ~n a 

similar manner. Using the madel plants to represent average f a c i l i t i e s  in 

each market simplifies the analys is  of -acts. Any sh i f t  i n  che model p lant  

supply cumre is augmented by t h e  number of facilities in the market eo 

determine the  market supply curve shift. 

One model market represent= a l l  faciliries i n  t h e  coin-Operated sector.  

Essent ia l ly  two kinds of coin-operated plants are represented in the model 

market: self-service and plant-operated. The distribution becween the cwo 

kinds of plants was based on actual plam information (Radian, 1991~) - Seven 

percent o f  the fac i l i t ies  (or 213) are self sewice ,  and t h e  remaining 93 

percent (2,831) are  plant-operated, 

In the coin-operated market, the pr ice  and output adjustments computed 
for t h e  zegulatory alternatives are based on Ithe average cast increase Per 

unit of butput measured i n  ki logram of c lothing cleaned. 

adjusment in this sector is limited by the maxinntm adjustment computed f o r  

the commercial Sector as discussed in Section 4.2.1. 

a d j u s b n t s  f o r  the cornaw=rcial Sector are projecred i n  commercial Marker F 

where potentially affected facilities dominate. Consequently, projected price 

The Price 
- 

The highest price 
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and output adjustments computed for-Marker. F define the maximum aajuscments 

f o r  coin-operated facilities. 

4.3.3 -1 i qerrnt #a- 

One model market i s  used to cornpure impacts i n  che industr ia l  sector. 

AS discussed in S e c t i o n  4.2.3, sny regulatory c o s t s  are no t  passed along tc) 

t h e  consumer in the form of price adjustments. Rather, t h e  entire chanue in 

c o s t s  is absorbed by the producers. 
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SECTION 5 

F I N A N C I S  PROFILE OF CONMERCIAL f Z Y  CLZANING FSWS 

.The dry cleaning NESHAP w i l l  pctentially,imQact business entities t E . a t  

3wn commercial dxy cleaning facilities. Behrens (1985) defines a business 

e n t i t y  as a legai being that is recognized by l a w  as having the capacity t o  

,=onduct business rxansactions. The Census of Service Industries defines a 

firm as a "business organizarian or entity consisting of one domescic 

establishment or more under CammOn ownership Or COntE51," and an e s c a b l i s h n t  

. i s  in turn defined to be "a.single physical locacion ae which business is 

conducted." 

A prof i le  of the baseline financial Conditi'On of commercial dry cieaning 

? i n n s  will facilitare an assessment of the affordability, cost, a d  f e r n  

financial impacts of ,the dry cleaning NESHAP. The p o t e n t i a l  financial impacts 

on small businesses are of particular concern for t w o  reasons. F i r s t ,  trie dry 

cleaning industry is dominated by small businesses. Most firms have annual 

receipts of less than 5100,900, and many have receipts totaling under $25,000. 

Second, the absQlute control equipment c o s t s  ate con-stant enough over machines 

of various sizes that  the capital requirements may be disproportionately high 

f o r  small businesses. 

5.1 FIRM FINANCES AND FACfLLITY ECONOMICS 

A facility, or establishment, is a site of land with a plant and 

equipment that combine inputs like maferidLs, energy, and labor to produce 

outputs, l i k e  dry cleaning services. 
in t h i s  context, own one or mere f a c i l i t i e o .  T h i s  distinction between 
facilities and fisms is an important one in economic and f inancia l  impact 

analyses. 

F i n n s  are legal business entities that, 

The conventional theory of the "fizm" i s  really a theory of the  

"establishmenr." The operator/managez of a facility--usually directly or 

indirectly the owner of a fim--maximizes short-run prof i t  by setting the rate 

o f  outpu't whete marginal cost equals marginal revenue (price in perfect 

'competition) as long as marginal revenue a t  least covess average variable 
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cos t .  

c loses  the facility if marginal revenue/price iS below marginal cost. 

zconomic fa i lure  describes the s i tuat ion  in which the d e c i s i o n  maker 

Altnan (1983) draws the dist inct ion between economic f a i l u r e  and 

bankruptcy. Economic failure is the anabi l i ty  of invesced capital ( f a c i l i t y )  

to continually cover i t s  variable costs through revenues. Altman notes that a 

firm be an economic failure for: years as long as i t  never fails t~ meet 

its legal obligations because of the absence or neat absence of enforceable 

debt, thus continuing t o  operate as a firm. Alternatively, a f i r m  may own 

perfectly viable assets in an economic sense but earn insufficient p r o f i t s  to 

meet enforceable debts. 

Because viable  facilities can be owned by nonviable companies and viable  

companies can own nonviable facilities, a regulation that closes a facility 

map leave the -company 'that owns it virtual ly  unaffected. 

regulation that would leave a facility triable after compliance may nonecheless 

cause a firm to become bankrupt or force it t-6 sell the f a c i l i t y .  The number 

of fac i l i t i e s  closed by a regulation may exceed or be less than the number of 

E i r m s  forced to sell facilities and/or go bankrupt. 

Alternatively,  a 

5 .2  POPULATION OF POTENTIALLY AFEFCTED FIRMS 

F a c i l i t i e s  subject to regulation under the NESHAP are generally 

classified i n  .Ode of three four-digit Standard Industrial Classifications 

{SICS) :  7215 (Coin-operated laundries and dry cleaning),  7 2 1 6  (Dry cleaning 

plants, except rug cleaning) ,  and 7218 (Industrial  launderersl. Nearly all 

industrial  laundering f a c i l i t i e s  ( S I C  7218) ate already i n  compliance with t h e  

regulatory alternatives considered for proposal. In addition, those 
f a c i l i t i e s  that might be affected have 8 near-perfect substitute f o r  dry 

cleaning-water laundering. Consequently, the financial impacts on industrial 

launderers are likely tu be small, $0 these firms' finance3 are not 

characterized in t h i s  report.  

A financial prof i l e  of CQin-operated dry cleaning firmj is a l s o  n o t  

The economic impact analysis presented, but f o r  a very different reason. 

indicates that each of the alternatives considered would cawe substantial 

Price impacts and quantity impacts unless EPA exempts small f a c i l i t i e s .  EPA 

5-2 



s t i l l  :.ius probably exempc small CoiiI-Qperated facilities, effectively 
axempting them all. Consequencly, coin-operated dry cieaning fi-ms w i i l  

experience no .financial impacts. 

Effectively, :his leaves camnercial dry cleaning plants (SIC 7216) a$ 

the po=encially affected population. A financial impacr anaiysis of this 

icdusrrry is importanr f o r  the  following reasons: 

the economic ixlpact analysis indicates that  a significant number of 
facilities will be affected under each of the reguiatory alternative 
unless a size exemption is established: 

most commercial dry cieaning firm are single-facility firms, so an 
affected facility i s  tantamount to an affected 'firm: and 

* most dry cleaning firm have limited inrernal and excernal sources of 
funds because they are small businesses. 

5 . 3  LEGAL QWNEFSXIP OF COMMERCIAL DRY CLEANING FACILITXSS 

Susiness entities chat own commercial dry cleaning facilities-hereafter 

"dry cleaning firms" or just "finas'-will generally be one of three types of 

enrities : 

sole proprietorships, 

- partnerships, and 

corporations. 

Each type has its own legal and financial characteristics that may have a 

bearing on how firms are affected by the regulatory a l ternat ives  and on how 

the firm-level analysis of the NESHAP might be approached. 

5.3.1 

A sole proprietorship consists o f  one individual in business f o r  himself 

who contributes all of the equity capital, takes all of the risks, make3 the 

decisions, takes the profits, or absorbs the losses,  Bihrens (1985)  reports 

that  &ole proprietorships are t h e  amst c6111111on f o n n  of business. Gill (1983) 

repotcs that approximately 78 percent of businesses are sole proprietorships. 
The 1987 Census of Service Xndustries reports that 8,494 of the 18,322 firms 

w i t h  payroll in this industry, o r  46 percent, are sole proprietorships. The 

1991 population includes another 7,500 aty cleaning facilities are v i r h o u t  
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payrol l .  

nonpayroll f a c i l i t i e s  are small, are owned by single-facilizy fi,?as, and are 

so le  proprietorships. Assuming that  7 , 5 0 0  nonpayxdl, sole p r o p r i e t o r s h i p  

firms exist ,  of the  27,332 coarmereial dry cleaning f i rms i n  1991, 16,-;34 (51 
percenr) are proprietorships {see T a b l e  5-1). 

Although no evidence is available,  prestlmably mosr.  o f  these 

Legally, the  individual and the proprietorship are the  same e n r i t y .  

From a legal Standpoint, personal and business debt are noe distinguishable. 

From an accounting standpoint, however, the f i m n  may have its awn financial 

statements that reflect only the assets, liabilities, revenues, costs, and 

taxes of the fixa, aside from those o f  the individual. 

Part.iculasly relevant to t h e  NESHAP analysis as thar when a lender lends 

money to a proprietorship, the propriecor's signature obligates h i m  or her 

personally and a l l  of his/her assets. 

of repayment based on the €Lrm and personal financial. status of the borrower 

is considered legal and sound lending pract ice  because they are legally one- 

and-the-Jam. The inseparability of t h e  finn and the individual  complicates 

the assessment of credit availability and terms. C r e d i t  might be available to 

a financially distressed "firm" i f - t h e  financial status of t h e  individual i s  

substantially strang to compensate. Alternatively,  credit might be 

unavailable to a f inancial ly  health Afina" if the  f inanc ia l  status o f  the 

individual is sufficiently weak. 

A laider's. aasessmenc of the likelihooa 

5.3 .2  Partnarshias 

About 8 percent of U . S .  business entities are partnerships (Gill, 1983). 

The 1987.Gensus of Service Xndustzies repoas that  1,666 af the.18,322 finns 

w i t h  payroll in 1987 in t h i s  industry, or 9 percent, are partnerships. An 

estimated 1,803 of all 27,332 dry cleaning fi- operating i n  1991 are 

partnerships (see T a b l e  5-11 . 
A partnership is an association of two o r  more pessons to operate a 

buainesa.. 

with each partner having an equal voice i n  management and an.equal right to 

T n  the abaenca of a specific agreement, partnerships axe general- 

Profits ,  regardless of the amount o f  capital each contributes. 

pays no federal income tax. 

A partnershie 

All tax liabilities are passed through to the 
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TABLE 5-1. LEGAL FORM OF ORGANXZATXQN OF QRY CLEANING FIRMS-MJMBER AND 
PERCENT 

Legal Organization 

Total F i r m s  Proprietorships partnerships 2orpora t ions  Othez 
I 

18, 3226 8 ,  4 9 4  ( 4 6 . 4 % )  I, 666 (9.1%) 9,147 (4 .4 .58)  L.5 (0.1%) 

27, 332b 1 6 , 6 9 4  (61.1%) 1,803 ( 6 . 6 % )  8,816 (32.38) 17 (<0.1%) 

a?ayroil firms only 1967. 
=:991 escureze: Payroll and non-payroll fik a s s h g  payroll fiEN "added" since 1987 aye 

distribmed a8 1987 payroll firms. and non-paymll firms are all pmprtetorsnips. 
are an eatinurtetd 7.504 nongayroll firrm (Radian, 199la). 

Source: 1987 Census of Senfice fnduscttas. Subjecr Series W.S. Deparunant of C o a r c e .  
199Ob); 1987 Census of Service IndusLries, Nansmployez Statistics (U.S. Depanmenc of 
Commerce, 1990a). 

There 

individuals and are reflected on individual tax cecurns. Particularly germane 

is that each partner is f u l l y  liable f o r  all debts and obligations of the 

partnership (Behrens, 1989). Thus, many of the qualif icat ions and 

complications present in analyses of proprietorships te.g., capital 

ava i lab i l i ty )  are present-in some sense magni.fied--in analyses of 

partnerships. 

5 . 3 . 3  

Even though only 1 4  percent of U.S. businesses are corporat ions,  they 

produce approximately 87 percent of a l l  business revenues ( G i l l ,  1 9 8 3 1 .  The 

1907 Census of Service Industries reports that 8,147 of the 18,322 firms with 

payrol l  i n  t h i s  industry, o r  44 percentr are corporations. Including the 

7 , 5 0 0  nanpayroll proprietorship,  32 percent of all dry cleaning firms 

operating in 1991 are corporatioru (see  Table S-1). 

Unlike proprietorships and partnerships, a corporation is a legal e n t i t y  

separate and apart from its owners or founders. Financial gains from p r o f i t s  

and financial lasses are borne by owners in proportion to their investment in 

the corporation. 

recognize at least two feacures of corporations. 

a b f l i t y  to xaise needed funds by issuing new s tock.  

Analysis o f  credit availability to a corporation muat 

F i r s t ,  they have t h e  l egal  

Second, institutianal 
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lenders ( e . g . ,  banks) to corporations ass858 credit worcbiness solely on rhe 

basis of the financial health of the cozporation-not its owners. A 

qyalification of note is t h a t  lenders can require (as a loan condi::.:n) owners 

to agree to separate contracts obligating them personally to repay :am. 

5 . 4  DISTRZBUTION OF COMPANIES BY RECEXPTS SIZE 

The U.S. has an estimated 27,332 commercial dry cleaning f i - m  in 1991. 
An estimated 15,832 (73 percent) o f  these are firm with payroll: the balance 

(7,500 or 27 percent) includes firms without payroll. Estimating the 

distribution of dry cleaning firms by receipts site assumes char all seasonal, 

with-payroll f i m  have under $25,000 receipts  and that 5 ,625  and 1,875 

nonpayroll establishments are owned by as many nonpayroll firms with under 

$25,000 receipp and $25,000-$50,000 receipts, respecciveLy (Radian, 1990~). 

These estimates are presented in Table 5-2. Approxhrely three-fifths 

of all commezcial dry cleaning f i m s  have annual receipts of $100,000 or less. 

Almost one-quarter of the total have annual receipts below S2S.000 [assuming 

all seasonal and most nonpayroll finns are included in t h i s  category). Only 

about 2 percent o f  all dry cleaning firmj have annual receipts over $1 

million. 

Industry concentration is a good sununary indicaror of firm size 

distribution (see Table 5 - 3 1 .  The f i f ty  largest commercial dry cleaninq 

cornpanaes eatn only about 9 percent of t o t a l  industry receipts. This "fifty 

firm concentration ratio" is much lower than those f o r  linen SUpply (63.1%), 

coin-operated-laundries (30.5%), power Laundries (28 .5%) ,  of industrial 
launderers ( 67.3% 1 . 

Firm s i z e  i s  l i k e l y  to be a f a c t o r  in t h e  distribution of financial 

h4JaCtS of the NESHAP on dry cleaning firms. 
size f o r  one or buth of the following reaaons: 

D r y  cleaning f i rmj  differ  in 

First, dry cleaning f a c i l i t i e s  vary widaPy by rrceiprs (see 
Sect ion 9 . 1  and Table 9-27). ALP alae  being equal, f i r m  w i t h  large 
facilities are larger than firms with small facilities. 

Second, dry cleaning firmJ vary in the number of facilities they own. 
kll else being  equal, f i r m s  with more f a c i l i t i e s  are larger than 
those with fewer facilities (see Sectdon 5 . f ) .  

5-6 

I 



x ~ f s .  5 - 2 ,  ' . ~SCEIPTS OF DRY CLEANING FIRMS 

fceceipts per 
(SOOO) No. 05 Pi,?nsa Finn Establishments, Establishment 

iteceipzs per No. of Zeceipts Range 

225 6,690 17,736 6,690 17,736 

25-50 

50-75 

75-100 

subtotal 

100-250 

25 0 -50 0 

500-1,000 

L,000-2.500 

2, soo-5. b o o  

>S,OOO 

subtotal 

Total 

4,187 40,545 4,187 4 0 , 5 4 5  

2 , 5 8 1  67 , 021 2,581 67,021 
. .  

2,581 

16,039 

6,823 

2,870 

1,122 

389 

60 

29 

93,029 

- 
171,219 

366,915 

722,394 

1,504,998 

3 ,640 ,043  

10,973,635 

2,551 93.829 

16,039 - 
7,032 166,130 

3,382 311,368 

1,836 441.463 

1,130 518,042 

4 2 4  515" 100 

651 4 8 8 , 8 4 1  

11,293 - 14,455 

27,332 - 30,494 

a19'91 Estimate: Payroll and Non-Payroll Firms (includes pLants that use PCE as 
Yell as those t h a t  use ether solvents.). Nonpayroll f k m s  include 5625 
below 2 5 , 0 0 0  in annual receipts and l 8 f S  with 25,000 t o  50,000 in annual 
receipts (Radian, 1991a). 

Commerce, 1990); T a b l e  2-1. 
Source: 1987 Census o f  Service Industries, Subject Series W.S.  Departtment of 

TABLE 5-3. CONCENTRATION BY WLRGEST DRY CLEANXNG FIRMS 

4 Largest Fi- 

8 Largest rims 

2 0  Largest P f m s  

50 Largest Firms 

2.49 

3.6% 

5.85 

9.18 

aFayroll finaj only, 1987. 
Source: 1987 Census of Service Industries, Subject Series W.S. Department of 
Commerce, 1990b). 
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5.5 DISTRIBVTION OF COMPANIES BY "UMBER OF FACILITfES 

The financial impacts of the N E S W  on t w o  firms Of equal s i z e  night  

depend significantly on their facility COmpOSitiOn because SubStantial. conrzoi 

economies o f  scale exist. The Costa of controlling larger machines are 
proportionately higher than the costs of controlling smaller ones. 

effective impacts on more f u l l y  utilized dry cleaning machines are smaller 

than on under-ucilized dry cleaning machines. Because machine size and 

utilization underlie facility receipts, f a c i l i t y  impacts will be greater far 

smaller than foe  larger facilities. 

Also ,  :r.e 

Control economies are facility-related rather than fim-related. 

Hypothetically, a fim with ten uncontrolled facilities of a given size may 

face appraximately twice the control capital requirements of a firm W i K h  f ive 

uncontrol led facilities of the same size. Alternatively, two fi,- w i t h  t h e  

saie number of facilities facing approximately the g a m e  control. capital coscz 

may be financially affected very differently if the f a c i l i t i e s  of one are 

larger than those of another. 

An estimated 27,332 firms own 30,494 comararcial dry cleaning 

. establishments i n  1991: an average of 1.12 facilities per firm. An estimated 

95 percent of all conunercial dry cleaning firms own a single facility. 

Table 5-4 reports the d i s t r i b u t i o n  of fa- by number of dry-cfeaning 

establishmenrs owned, assuming t h a t  all 7,500 nonpayroll establishments 

(Radian, 199'lal are owned by single-facility firms. Even in the S500K to SIN 

firm receipts range, the average number of facilities per firm is below t w o .  

At the other extrema, 29 firPru own about 22 facilities each. 

The implication of this distribution are as follows. Up t o  a poin t ,  

firm receipts grow because machine sizes increase and/or machine capacity 

utilization increases. N o t e  that $7SK-$IOOX fi- have an average $93,829 of 

receipts accruing to t h e i r  single facility, while  <$25K firmJ have an average 

. only $17i736 accruing to their single facbLity ( T a b l e  5-21. Since Capital 

Goats o f  contra1 devices are jimilar for  machines of aEP sizes and utilization 
rates ,  capital requirement impacts fall fairly proportionately as firm size 

inczeaaes--up to a point (see Section 7 ) .  After 30- point, receipts per 



'ABLE 5-4 .  NUMBER OF COMMERCIAL- DRY CLEANING FACILITIES PER FIRM BY 
INCOME CATEGORY 

. ReceintS Ranue ($000) F a c i l i t i e s  Per Firm 

<25 

' 25-50 , 

56-75 

7s-100 

LOO-250 

25 0-500 

500-1,000 

1,000-2,500 

2,500-5,000 . 

>5,000 

1.00 

1.00 

1.. 00 

1-00 

1.03 

1.18 

1.64 

2.90 

7.07 

22 145 

Source: 1987 Census of Serrrics' Industries, Subject Series (U.S. Depsrtmanrr of Commrce, 
199Ob) 

establishment stabi l ize  a t  about $SOO,OOO (see Table 5-21 and firms grow only 

by adding mare facilities (see Table 5-31. Control  economies bf scale 
essentially cease t o  e x i s t  for firmJ larger than S1 million. 

5.6 VERTICAL INTEGRATZON ANb DIVERSEPICATION 

Vertical integration is a potential ly  important dimension i n  firm-level 
impacts analysis because u vertically integrated firm could be indirectly as 

well as direc+Ly affected by the  SUP. 

i s  veztacally intiegrated an the manufacture and/or distribution of 

perehloroefhylsne (PCE) ,  it could be indizectly and adversely affected by the 
NESHAP if demand for PclE dimidshes after the regulation, 

For example, if a dry cleaning f i r m  

rgnoring f o r  now that some dry cleaning facilftias slsa engage in 
operations other than dry cleaning, a dry cleaning is considered 

vertically integrated if i t  also owns facilities that sell go- br services 

used as inputs by the dry cleaning industry and/or facilities that purchase 
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dry cleaning services as inputs. 

nearly all dry cleaning services  are provided to individuals, not firm. 
3ackward integration i s  unlikely because the main inputs in the dry cPeaning 

inausrzy ate a building, dry cleaning machinery, energy, and PCE, all 

diss.imilar to dry cleaning services .  

Forward integration is uniikely because. 

Intra-firm divers i f icar ion,  s o m e t h e s  referred to as horizontal 

integration, is a p o t e n t i a l l y  important dimension in firm-Level irnuact 

analysis for ei ther  ox both of t w o  reasons. 

First, a diversified f im cauld be indirectly as weil as directly 
affected by the NESHAP. For example, i f  a dry cleaning firm is  
d ivers i f ied  i n  the manufacture of emissions cantroi equipment (an 
unlikely scenario), it could be indirecrly and favorably affected by 
t h e  NESHAP. 

9 Secondly, a diversified dry cleaning firm may own fac i l i t i e s  in 
unaffected industries like carpet cleaning, l i n e n  supplyi power 
laundering, or shoe repair-a more realistic s icuat ion.  This .type of  
diversification would help mitigaze the financial impacts of t h e  
NESHAP . 

Intra-facility diversification is also a relevant consideration because 

dry cleaning facilities camonly engage in activities other than dry cleaning. 

Many dry cleaning facilities do alterations wotk, repair shoes, clean 

drapeties, score  garments, and sell other goo- and services. This is anorher 

type of diversification that could mitigate the impact of the dry cleaning 

NESHAP on certain dry cleaning fim. Indeed, the prominence and rnagnicude of 

intra-f aeility diversification in the industrial dry cleaning industry is 
p a r t l y  the reason for not including those fi- at all i n  this financial 

impacts analysis .  

I 

5 . 7  FINANCIAL CHARACTERISTICS OF FZFW IN REGULATED INDUSTRY(TES) 
. This section characrerizes the financial condition of corrmrercial dry 

cleaning f inns.  Clark (1999) investigated the suitability of available small 

business financial data bases f o r  EPA'a use i n  its economic analyses. He 

concludes that t w o  main financial data bases are appropriate: Internal 

Revenue Service (IRS) data and Dun and Bradstreet (DICB) data. Although each 

of the data bases has its comparative merits, the Dun and Bradstreet data are 

better f o r  characterizing the finance3 of dry cleaning firms. The DCB data 
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are more recent than the I R S  data,- are available f o r  the dry Cieaning 

Fndusrry, and are probably basea on a larger (though nonranuomJ sample than 

che IRS data. The financiai condition of dry eieaninc; firms can De 
characterized using Dun ana Bradstreet's 1989-1590 . pnri vp 

Ws . (Duns Analytical Services, 1990) . 

The D&B daca base concains  991 comercial  dry cleaning eszablishents. 

Clark (1989) notes that ;Le financial information provided to D&8 is Supplied 

by the businesses ro obcain favorable credit ratings; therefore, zks 

.~usinesses nave an incentive co make their net worrh and income lsok as 

a s  possible. Companies that  a r e  not doing well f i n a n c i a l l y  have an i ncen t ive  

:O keep their financial information Out of DhB's data base. Thus t he  

financial Cata reported there in  a r e  based an a poss ib ly  nonrepresencati-1s 

sample of f i m .  

- t v  N n p c  -P-S nil unfortunately does not 

cnaracterize the finances af firms by firm s ize .  Consequently, informal 

assumprions are necessary to estimate the number of f i r m s  in each of the seven 

receipts ranges in below-average, average, and above-average financial 

condition' .  Two alternative assumptions are employed i n  this a n a l y s i s .  

One assumptam (financial scenario I) reelects the high probability that 
firms in below-average financial condition are disproporcionate~y Small Since 

che capacity utilization of their machines is so low. 

capacity utilization at facilities w i t h  annual receipts under $25,000 is only 

about 7 percent, and that of facilities w i t h  annual receipts of 525,000 to 

S50,OOO i s  only about 15 percent. 

only when facility r e c e i p t s  approach $100,000. 

Dry Cleaning machine 

Capacity utilization approaches 80 percent: 

Table 5-5 presents estjmatad numbers of firms by size and baseline 

financial condition assuming a positive relationship between the t w o .  

result is that all 6,834 E i r m j  in b e l o r a v e r a p  financial condition have 

annual receipts below $56,000, that all 13,664 firms in average financial 

condition have annual receipts between $25,000 and $250,000, and that  all 

6,834 f i rmt  in above-average financial condition have annual receipts above 

s100,000. 

The 
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TABLE 5 - 5 .  NUMBER 03 DRY CLEANING FXRMS, BY SIZE hED BASELZNE FINANCIAL 
CONDITfC3  

Baseiine Financial C o n d i t i o n  

hce ip t s  Range 
($000) Total B e l o w  Average Average Above Average 

<25 6,690 6,690 9 3 

25-50 4,187 1 4 4  4,043 0 

50-75 2,581 0 2,581 0 

75-100 2, SBI 0 2,581 0 

100-250 6,023 0 4,459 2,364 
n 2 5 0 - 5 0 0  2, a70 0 '  i 2 , 8 7 0  

~ 5 0 0  1,600 0 3 I, 600 

Total . 27,332 6,834 13 ,664  6 ,  a34 

Source: Table 5-2 and Duns Analytical Services (1990)., Financial Scenario I 

T a b l e  S-6 uses the DhB data to characterize the population and shows che 

number of dry cleaning firm in each of seven receipts categories and each of 

three financial conditions under an alternative assumption t h a t  chere i s  no 

relat ionship between f i r m  size and financial condition (financial 

scenario If). Fifty percent of all fiw are, regacdless of Size, allotted i n  

t he  "average f i n a n c i a l  condition" grouping, and 25 percent of all firms in 

each cf the "below-average" and "above-average" financial condition groupings. 

Dun and Bradstreot'data are employed to derive financial profiles of dry 

cleaning f i rms in below-average, dvetage, and above-average financial 

conditions. Income statements and balance statemems ate the t w Q  basic  

financial reports kept  by firms. 

operation during a period of time--usually one year in practice. 
is a s t a t ' m n t  of the financial condition of the firm dr a po in t  in timc3-O 

usually December 31 at the last day o f  the firm's fiscal year. 

The foxnf3z reports the re3UltS Of a f i n ' s  

The latter 
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Baseline Financia, Ccndition 

Zeceipcs Range 
($000) Tctal Selow Average Averaqe Above Averaqe 

12s 6,690 1 , 6 7 3  3 , 3 4 4  I, 6 7 3  

25-50 4,187 1,047 2 ,  c93 1.047 

50-75 ~ 5 a i  645 1,291 645 

75-100 2,551 6 45 1,291 6 4 5  

100-250 6,023 1 , 7 0 6  3,411 I, 706 

2.5 0-50 0 t ,  e70 718 1; 434 ::3 

3500 1,600 400 800 400 

Total 27,332 6 , 8 3 4  13, 664 6 . 8 3 4  

Source: Table 5-2 and Duns Analytical Services (1990), Financial Scenario 11. 

The income Starements and balance sheets of dry cleaning firms of 

different s i z e s  and financial conditions are preaented in Appendix A 

(Tables A-1 through A - 3 ) .  

cut-off a n a l y s i s  purposes. A11 other l ines  in che t w o  statements detivte, 

direccly or indirectly, tram "sales" relationships given in D&B. Severai 

examples will cfazify how the statements are derived. 

' The five sales categories are  largely selected for 

A n  estimated 11,293 dry cleaning firms have receipts over $100,000. The 

estimated average receipts f o r  these firms total $367,510, which is reporred 

as "sales" i n  the inconre s t a t a n t .  
firm in the data base has a net prof i t  of 7 percent of  sales. 

multiplied by the sales estimate of 5367,510 yields the estimated "net profit" 

of $25,725 i n  the income statemant. 

stat-nt are analogously derived by applying D&B ratios multiplied by Sales. 

D&B reports that the average dry cleaning 

This  rat io  

The three other l ines in the income 

Balance sheet items are derived in an analogous manner. D6B reparts 

that. the average dry cleaning firm i n  the data base has abaut 5480 of total 

assets f o r  every $1,000 dollars of salea. This rat io  multiplied by the sales 
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estimate of 5367,510 y ie lds  estimated total assets of Sf77,257. DCB reports 

that  the average dry cleaning firm has about $369  of cuzrent assets, 3373 of 

fixed assecs, and 5258 of other noncurrent assecs per $1,000 of t o t 2 1  z z j e t s .  

These ratios multiplied by the  total assets estimate yield the  estizateS 

presented for those variables in - the tables 

balance Bheet, "total liabilities and net worth" must equal " t o t e i  as3ets,*' 

and the component parts are computed using D&0 racios  multiplied by the total.. 

In the l i a b i l i t i e s  seztic::  of the 

To project the potential financial impacts of the NESHAP an f i rns  of 

dif ferent  s i z e s  in below-avetage 2inancaal conditLon, base lbe  financial 

p r o f i l e s  of representative less heaLthy firmj are required. 

Dun and Bracistreec &ea PPI=. rank businesses in a particular industry in the ir  

data base from "most healthy" to "least healthy" and then report T h e  financial 

ratios  of the firm that falls i n  the lower quattile of that distribution.  

Instead, D&B calculates each rat io  of i n t e r e s t  (e.g., current assetS/Current 

liabilities) f o r  the 991 fizmJ and then ranks these ratios from "best" tc 

"wotat. " D&B then' reports the lower. quartila f o r  each o f  these rat ios  

individually. Consequently, constructing the financial statement of the lower 

quartfle €am is not possible. 

Unfortunately, 

Constructing financial statements of a finn that y i e ld  

financial rat ios  c l o s e l y  resembling the D&B lower quartile rarrios is possible. 
Appendix A presents the incame statements and balance sheecs of dry cleaning 

firms i n  below-average financial condition. D&B reports that  the  lover 

q-uartile profit-to-sales ratio of cormwarcia1 dry cleaning firms in its data 
base is about one pegcent, which i s  conjistent w i t h  the income statement 

entr ies.  

construction of these -fnrma...sratementa include assets-ta-sales of 

approximately 70 percent, fixed asseta-to-net worth of approximately 155 

percent, and a return CX~ net w o r t h  of approximately 3.5 percent. 

Other louer-guartile ra t io3  reported by D0B and employed in the 

TQ project the potent ia l  financial -acts of the NESHJW on firms of 

different s i z e s  i n  above-average finaslcial candftion, baseline financial 

Profiles of repteaentative healthy f irmJ are required. 
above, constructing the f inancia l  statements of the uppert-quartile firm is not 
possible. 

y i e l d  financial ratios closely resembling the nsle upper-quartile ratio is 

For reasons described 

Again, constructing aw fnrpld financial. statenrents of a firm that 
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I 
I .  

possible. 

cleaning firms i n  rhe same size C a K e g O r i e a ,  all in above-average financial 

condition. 

Appandix A presents the income statements and 'balance sheers of dry 

5 . 8  KEY BUSINESS FUTICS OF DRY CLEANING FIRMS 

Financial r a t i o  analysis . .  iS a W i d e l y  accepted way of surmnarizing the 

financial ccnditfon of a fi-3.  Financial r a t i o s  include four Eunddxtental 

Lypes : 

indicators o.f liquidity, 

9 act iv i ty ,  

leverage, and 

pro€itability. 

The baseline financial starus Of dry cleaning firms is characcerized below by 

means of financial ratio analysis. 

Liquidity indicates the a b i l i t y  of the firm to meet i t s  near-term 

financial obligation3 as they come due. A commOn measure o f  l i w i a i t y  is the 

current ratio, which &vides the firm's current.assets by its current 

liabilities- Current assets include cash, accounts receivable, inventories, 

or other assets that represent or can be converted to cash within one year. 

Current liabilities are essentially b i U s  that must be paid within the year 

(including current mam.trities of long-term debt). Higher rat ios  are generafly 

more desirable than lower ratios,  because they indicate greater liquidity or 
solvency. 

A c t i v i t y  indicates how e f f e c t i v e l y  the f i r m  is using its resources. The 

ratio of firm sales ta fixed aasets (plant and equipmenr), the'f ixed asset 
turnover ratio, meaaurss how w e l l  the firm use4 its capital equipment to 

generate sales. Higher ratio3 are generally moxa desirable than Lower ratio3. 

Leverage indicates the  degree to which the firm's assets have been 

supplied by, and hence are owned by, creditors versus ownezs. Leverage should 
be i n  an acceptable range indicating that the finn is using enough debt 

financing to take sdvanrsge of the lower cost o f  debt, but net so much that  
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zxrrenc or potencial c e d i t o r s  are 'uneasy about t h e  abi1i:y of t h e  f i r m .  c a  

repay its debt. The debc zat io  is a ccmon measure of leverage thar divides  

ai1 debt, long and sholcc =e,m, by to ta l  a s s e t s .  

Prof i tab i l i ty  measures the return, usual ly  as net Lzcarne a f c e r  aii 

costs, debt repaymenc, ana taxes, to the firm over some izixe per iod,  ssuaily 

one year. P r o f i t a b i l i t y  is mosr commonly, thougn pernaps noL most televantiy, 

expressed as a return to s a l e s .  Because net worth is a measure of t h e  value 

of the f i s m t o  its owners, profitability-to-net worth is a measure of the 

hnnuai return to owners expressed as a percent. . 

Financial ratio indicators of l iquidity,  activity, leverage, and 

prof i tabi l i ty  among dry cleaning firms i n  below-average, a-.*erage, and above- 

averaue financiai health are  presented in Table 5 - 7 .  Clearly, as fi~ancial 

scatus improves, firms become mofe liquid. Note particularfy chat Selow- 

average firms are only marginally able, at best, to meet current obliFations 

with their cash'and other currenr assets. 

Also as expected, firms i n  better financiaI h e a l t h  generate more sales 

with their plant and equipment. 

this condition may indicate that  firms with higher machine capacity 

u t i l i z a t i o n  a r e  more financially sound than those w i t h  lower machine c a p a c i t y  

ucilization. Sales per dol lar  of fixed assets are more than cwice as hign 

among. firmj in average financial condition than among those in belQW-aVerage 

financial condition. T h i s  lends support to financial scenario I of a positive 

relationship between €inn s i z e  and financial health, that  i n  turn underlies 
the estimates presented in Table 5-5. 

In the context af the dry cleaning industry, 

LeVeEage analysis of dry cleaning firm in che three differenr financial 

State3 iS more d i f f i c u l t  than liquidity, activity, or prof i tab i l i ty  analYSi3-  

The "mean firm" in the DcB data base is about 4 6  percent debt financed (and 5 4  

petcent equity financed), 

"better" because a . f i r m  using EOO l i t t le  debt is not minimizing i ts  CQSt of 

capital. From a creditor's point of visv though, less debt is probably better: 

than more debt, on balance. DLB reports are creditar-oriented, which probably 

exQlainS why in D&B's judgment a low debt ratio i s  des irable .  Because a main 

As explained above, less debt is not necessarily 
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"-LE 5 - 7 .  BASELXNE FINANCIAL RATIOS OF DRY CLEANING FIRMS 

.- -- 

Financia l  Condition 

B e l o w  Average Average Above Average 

L i q u i d i t y  

Current ratio (times) 0.80 1.73 5.10 

Activity 

Fixed asset turnover 2 -30 
ratio (times) 

5 . 5 6  

45.90 60.00. 

Leverage 

3ebt ratio (percent) 

Profitability 

profit to sales (percent) 1.00 7.00 

profft to asaets (percentl 1.40 14.50 

p r o f i t  to NW (pezcent) 3.60 26.80 

7 . 5 4  

15 * 00 

13.00 

32.50 

30.20 

objective of th is  analysis is to evaluate a dry cleaning firm's a b i l i t y  to 

obtain and i r s  cost  of obtaining credit to purchase concrol equipment, this 
interpretation is satisfactory. 

Prof i tabi l i ty  analysis is useful betcause it helps evaluate both the 

incentiYe and the 

operating COSES required €or ~amplianee.~ 
incentive than less profitable firms to comply becaws the annual returna to 

doing business a m  gteater. In the extreum, a single-facility ffna. earning 

zero profit (price equals average variable cost) has no tO coarply 

with a-zegulatian imposing any positive Cost unlesa it can pasa along the 

o f  dry cleaning firms to incur equipment and 

M o r s  profitable fizmj have more 

IDry cleaning firmJ that  are either unwilling or unable t Q  comply w i t h  
the N E S W  must sell the f a c i l i t y ,  switch aolventf, or discontinue their dry 
cleaning opezations at the noncompliant facility. 
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C o s t  of the r e g u h z i o n  ca ~ E S  customers. This same fi=x! is also Less 

to camply because it is less able to obtain a Loan. 

The relationshi? between profitability and f im hea l th  is c iea r ly  

demonstrated in Table 5 - 7 .  One-quarter of the dry cleaning fi-ms in Di3's 

data base are only margizally profitable by all three measures. 

a i 1  of the e s t h t e d  6,690 commercial dry cleaning firms wiLh annual  receipts 

under $25,000 are among :he lower quartile in p r o f i t a b i l i t y ,  zhey axe  

generating annual p r o f i t s  of only sevecal hundred d o l l a r s .  Average dry 

cleaning firrms are seven times more p r o f i t a b l e  (related KO salest rhan below- 

average firms, and above-average fi--ms are about tw ice  as profitable as 

average fims. 

if some or 

These financial razias suggesr. that the N E S W  rtquirenents may have a 

disproportionate impacr: on small. firms and fim in below-average financial 

health. The financial racios of below-average firma are sometimes 

substantially worse than those of average firms. These baseline ratios w i l l  

be used as a basis of compazison i n  Section 7 when the potential financial 

impacts of the NESHAP on dry cleaning ffrrnu are conaidered. 

. 5 . 9  AVAILABILITY AND COSTS OF CAPITAL 

Without excepcion. affected dry cleaning facilities would have to 

purchase concrol  equipmenr to meec the regulatory alternatives or discontinue 

dry cleaning operations ("closure"). zn addition,. many affected facilities 
would incur recurring operating and maintenance costs that exceed their 

solvent recovery credits. The availability and costs of capital to dry 

cleaning finns of different sizes, types, and financial conditions w i l l  

influence the financial impacts of the dry cleaning NESHAP. 

Hastsopoulos (1991)  clearly states that in making investments, companies 

use two sougees of funds: equity and debt. Each source differs i n  its 

exposure.to risk, in its taxation, and its cast, Equity financing involves  

obtaining additional funds from owners: proprietors, partners, OK  

shareholders. Partners and shareholders, in turn, can be existing owner3 or 

new owners. Obtaining new cap i ta l  from existing owners can be further 

dichotomized i n t o  internal and external financing. Using a Eirm's retained 
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eamizqs i s  equivaienc ta internal-equity financing. +caining aadi t io f ia l  

zapicEL from the propziecor,  one o r  more exiscing partners, 31: existing 

sharec3iders constizutes external equity financing. 

'ebt financ1r.g involves obtaining addi t iona l  funds fzzz lenders who afp 

zoc oxners; they include buyers of bonds, banks, a r  other lefiding 

j .nstizxtions.  3ebt borrowing involves a contractual o b l i g a t i o n  C G  repay c.he 

princF?al and inrrerest on an agreed-upon schedule. 

meef :ne obl iga t ion  can r e s u l t  in legal bankruptcy. 

F a i l u r e  By the  firm t o  

:he dry cleaning industry is dominated by s m a l l  2 i - m ~  f o r  wnom selling 

s t o c k s  and bonds is not  a very realistic opt ion .  Steinnoff 2nd 3urgess (1989) 

list 6 large number af sources of funding f o r  small businesses, Sut most Eir a 

iescrr=;ion of eicher debt or equity reasonably well: 

personal funds and/or retained earnings, 

- loans from re lac ives  and friends, 

* venture capital  funding, and 

miacellaneous SQurCea. 

trade credit, 

loans or credit from equipment sellers, 

mrtgage loans, 

commercial bank loans, 

* S m a l l  Business Administration loans, 

small business invesunent coxrpany loans, 

government sponsored business development companies, 

partners, 

Using persanal funds and/or retained earnings, obtaining loans from 

relatives and friends, obtaining funds from partners, and obtaining venture 

capital funding effectively const i tute  equity financing because they genera l ly  

do no t  involve a legal contract f o r  repayment. 

considered more risky for the -l.ender than f o r  the  borrowing f i m  because in 
This type of borrowing is 
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r,he event 02  bankrupccy, rhe lenders have claim to Gche dissoivea assets c: :ks - 
firm acLy aicer t.hose of debt lenders. 

Trade credi t ,  loans or credit from equipment sellers. zorcgage laans, 

commerctsl bank loans, Small Business Administration l o a n s ,  sxail susiness 

inveacmenc czmpany loans ,  and government-sponsored business deveiopmenc 

company loans generally const i tute  debt financing because t k e y  iz-.-olve 

concraccual promises co repay t h e  principal and some agreed-Lo iaterest. 12 

the evenc of firm bankruptcy, which can be initiated by a lender-wnose ioan 

terms are nor being honored by the firm, debt lenders are paid a u t  of the 

assets of t h e  firm before equity lenders. Thus. debL borrowing i s  considered 

mDre risky for t h e  firm's owners than equity boxrowing. 

.;ne im?orrant difference then between debt and equicy financinq is icis 

cost. 3e.expecred or anticipated rate of re turn  required by e q u i E y  lenders 

is higher than the required rate of return to debt lenders because of the 

re lat ive  riskiness  of equity.  A second important difference between Ehe two 

Sources of funds is  tax related. Interest payments on debt are deductible to 

the firm as a cast of doing business f o r  state  and federal income cax 

purposes. Returns t o  owners are not tax  deductible. Thus, borrowing debt has 

a distincr: tax-related cost advantage. For two reasons, then, the cosc of  

debt is normally lower Khan the c o s t  of equity.  

I n  t h i s  analys is ,  a simplifying assumption is made that dry cleaning 

firms nave two possible sources of capital: bank loans (debt) ,and retained 

earnings (equity). The availability and cost of capital is evaluated in thae 

context .  

A firm's cost of cap i ta l  is a weighted average of its cost of equity and 

after-tax cost o f  debt: 

where 

WACC - weighted average cost o f  cap i ta l  

wd - weighting f a c t o r  on debt 
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- - = marqinal effective s t a t e  and federal c 3 ~ o r a ~ i c ~ i i n a i v i d u a l  EE:.: 
:ate 

&-J = che cost of debr o r  interestl rate 

W, = weigncing f a c t o r  on equi ty  

K, = cost (required rate of rerurn)  of equi ty .  

A real (inflation-adjusted) Cast of Capital i s  desired, sc empioying t3e GN? 

implicit price deflator for t h e  Seven year period 1982-1989 aa;usts nomnai  

ra tes  to r e a l  L-aces. using an adjustment factor of 4 percer.t assumes t%ac :?e 

inflation premium on real races f o ?  the next seven years i s  tke accual  r a t e  of 

in f la t ion  averaged over the last seven years (1990 Economic keport  cf  :he 

President) .  

Based on conversations w i t h  a busineJs Loan officer ac a large 

commercial bank (Bass, 19911, seven-year prime-plus variable inEeresc race  

Sank loans for concrol equipment are assumed to be available to qual i fy ing  

firms on the following Cost terms: 

* beat appiicants: prime plus one-half percenr 

typical health applicants: p r i m  plus one percenr 

below-average but still-sound applicants: prime p l u s  2 percent 

ACCozding to Bass, actual loan terms are negotiated on a case-by-case 

basis ,  but the guidelines given above are reasonable. Particularly germane to 
t h i s  analysis is  his insistence that  bank loans are not made to f i r m s  a a n v  

Unless expectations are high that they well be repaid according ta t he  

temm of the loan. This is why the risk premium spread from one-half percent 

t o  2 percent is so narrow. 

Between 1982 and 1989 the prime rate varied around a mean of 

approximately 10 .5  percent, nominal. Using the i n f l a t i o n  premium discussed 

above, and assuming that the nominal prime rate will average about 10.5 
percent aver the next seven years, the expected rekL $ t i m e  rate is about 6.5 

percent. Then following BasaLa guidelines for loan  risk p r d u m ,  the 

following real before-tax debt costa  are computed and employed: 

. best applicants: 7 percent 

* typical health applicants: 7 . 5  percent 
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below-average but still-sound applicants: 9.5 percsnz 

Because debt interest  is deductible f a r  State and feaerai izzome LG:; 

?urpbses, the CQSE of debt has LO be adjusted downward. 

rcfective marginal scate-and f edeca l  tax  rate of 38 percenc-is cczauced csi;g 

data from The Tax Founriation (1991). Applying this ra te  f o  t he  reai costs of 

debt computed earlier cerives after-cax real debt costs f o r  dry cieaninq fi,=.m 

in three different financial conditions : 

An approximate 

* above-average financial condition: 4.3 percent 

* average financial conditlon.: 4 .7 percenc 

9 below-average financial condit ion:  5.3 percent 

The cost  or' equity, Ke, can be estimated by adding an equit:z r i s k  

premium to a,risk-free requized rate Of return (Jones, 1991). 3 i n g  che 1582- 

1989 average r e t u r n  on 10-year federal treasury securities as the risk-free 

rate, and assuming iK i s  applicable far the next seven years, a nominal r i s k -  

free rate of 10 percenc is obtained. 

Jonas (1991)  reports that common practice is io use the  Standard and 

Poor 5 0 0  long-run average equity r i s k  premium of about 8 percent a5 a first 

basis f o r  computing the cost of equity in conjunction w i t h  the risk-free rate. 

Thus, the S&P 500 nominal equity yield is  about 18 percent, U n i C f i  5 an 

escimace o f  the average cost of e q u i t y  for all publ ic ly  traded stocks (Van 

Home, 1980). 

Jones i n d i c a t e s  that  s t i l l  another risk premium has  to be  added f o r  

firms t h a t  are more risky than the SLP 500 average, and that dry c leaning  

firms probably generally fall in this category. 

necessarily arbitrary, dry cleaning firm equity r isk  premiums are employed as 

folPovs : 

Even though t h e  assumption is 

cleaning firm in above-average health: 0 percent 

* .dry cleaning firms in average health:  2 percent 

- d r y  cleaning fim in below-average health: 6 percent 
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-xiding chese dry cleaning f i n n  equity risk premiums ar.d s izAicaneousiy 

ss5tzaccing inflstion premiums resu ic  in t8e fgilowing ser- cf re%; eqi:y 

z s f t s  fa= dry c l m n i n q  firms of dizferenr f i n a n c i a l  scaces: 

above-average f inanc ia l  condition: 14 percenrs 

average F i n a n c i a l  condi t ion :  i 6 percent 

below-averaqe financial condition: 23 percenr 

These estirates appear reasonable in view of a study by Anderson, ~ 2 ~ 5 ,  

a n a  Ross ( 1 9 8 7 )  which estimated r e a l  equity COsrS of 1: perceEt, 14 percezt, 

14 percent for fi-rms wich Moody Bond RatinPS of AAA (rhe highesr; ratin.;). 

SaB, tna EB, respectively. 

: le iqht ing r.ie debt and equity cost cs-onencs is Ciffi=.;i; 5:z several 

zsasons.  rirsc, marker vaiue weights are more r h e o r e t i c a i l y  cgrrect :.?an LCOK 

;raiue weights, buc on ly  t h e  latter are observable f o r  privately owned dry 

c l e a n i n g  firms (Bowlin, Martin, and Scott, 1990). Second, Earget weignts, r.=z 

. historical  weights, are appropriately used f o r  estimating the cost of capitai 

(Bowlin, Martin, and S c o t t ,  1 9 9 0 ) .  Again, only h i s t o r i c a l  weights  are 

observable, Third, marginal  c o s t s  .of capital, not histarical average c05tS. 

ate appropriate hurdle Eates for new investmenu (Bowlin, Martin,  and Scott, 

1990) * 

F o r  this analysis, the industry average debt/equity strucrure 1s the 

speimal/target structufe for a l l  dry cleaning f i r m s  and book-value weighLs 

approximate market-value weights (Bowlin, Martin and Scott ,  1990) ~ The debt 

and equity weights of the mean cky cleaning firm i n  the Run and Bradsrreet 

data base are 31 percent and 69 percent, respectively. Using these weights 

and t h e  component costs a€ Capital dexived above gives t h e  weighted average 

costs of capital for dry cleaning firms i n  the three financial s t a t e s :  

above-average financial condition: 11 percent 

average financial condition: 12.5 percent 

below-average f inancia l  condition: 1 5 . 4  percent 

These cost of capital  estimates are not presented a s  actual costs to 

particular finas. L i k e w i s e ,  they are ngf meant t o  imply that firm within a 
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financial condition caxegory a l l  have r h e  same cost of capiral, o r  t h a t  

borrowed funds will zscessar i ly  be available to all f i rms.  I.? particuiar, 

recognize that 25 percenc of all firms are i n  "below-average fizancial 

condition." Within t h i s  range, s o w  firms will be far more financially 

. distressed than others. The 15.4 percent real rate may overescimace =:?e cssc 

, of capital f o r  some or' these dry cleaning firms and underestimace s Q m e  

unusually distressed firms. 

Adequate c o n t r o l  capital funds are probably unavailable thzough normal 

channels to small, p a m i c u l a i l y  distressed firms. Bass (1991) inaicaces thac 

most commercial banks will n o t  lend money to financially distressed firms, and 

retained earnings ar small, d is tressed firms may be inadequare EO pay f o r  

conr ro l  capital. aass also stated that his i n s t i t u t i o n ,  and ochers ,  won't 

Lend money co dry cleaning firms without first conducting an "snvironmencal 

audit" to protecr che bank in the event that environmental concamination is 

present or foreseeab le  ar the time of the loan. One can never discount the 

possibility that  fun& would be avai lable  from owners' pezsonal funds, new 

partners, friends, relatives,  or other sources. 
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-SECTION 6 

%SELONSES TO THE REGULATORY ALTERNAT'SVES 

The regulatory alternatives considered f o r  proposal require dry cleaning 

facilities to i n s t a l l  ana operate vent control devices .  Affected entities 

w i l l  i n c u r  initial ana recurring m s t s  as a resul t  of these requirements. 

This section presenrs an ovetview of the requiremenrs of the  candidate 

regulatory alternacives  ana a description of the potent ia l  firm-level ana 

facility-level responses to these requirements. 

6.1 OVERVIEW OF REGULATORY. ALTERNATIVES 

Three regulatory alternatives  are evaluated here. T h e  main difference 

in the  control requirements among the alternatives is the creatmenr of 
e x i s t i r i g  control mechanisms on cransfer machines. Table 6-1 summarizes-the 

control equipmenr o p t i o n s  f o r  each of t h e  regulatory alternatives by industry 

secror and machine technology. 

D r y  cleaning machines emit PCE from two sources: vent emissions and 

fugitive emissions. 

by requiring good work pract ices ,  The percentage reduction i n  fugi t ive  

emissians attributabre to good work practices i s  not quantified f o r  this 

analysis. vent emissions are controlled under each alternative by ais 

pollution control. devicea. Control equipment required under Regulatory 

&J.fernative I reduces vent emissions from dry-to-dry and transfer machines by 

95 and 85 pefcent, respectively, coltrpared t o  uncbntrolled levels. For 

machines in the couurercial sector, Alternative I mandates using a carbon 

adaorber (CAI or a refrigerated condenser fRC1. Because of technical 
constraints, a l l  other machines must use a CA. The control equipment required 

under Regulatory Alternative I1 reduces vent PCE emissions from dry-to-dry and. 

UnCOnCrolled trarrjfer machine3 by 95 percent (compared t o  uncontrolled 

levels). Tranafer machines with an RC in place are not requhed to purchase 

additional equipmane under this alternative. Finally,  control equipment 

required under Regulatory Alternative Iff also results i n  a 95 percent 

reduction in  vent PCE emissions (compared to uncontrolled levels). 

Fugitive emissions are controlled under each a l te rna t ive  
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TABLE 6-1. CONTROL TEC€iNOLOGY OPTIONS U”IIER EACH REGULATORY ALTERNATIVE 

Industry Sector and Machine T y p e  

Regulatory Alternative 

I I1 I11 

Coin-Operated 

dry-to-dry 

Commercial 

dry-to-dry 

transfer (unconrrolled) . 

transfer (RC controlled) 

Industrial 

dry- t 0-dm 

tzansfer 

CA CA CA 

CA CA 
RC RC 

CA CA 
RC 

no no 
addit ional  additional 

con t ro l  c o n t r o l  
required required 

CA 
RC 

CA 

CA 

CA 

CA 

CA CA 

CA CA 

CA = Carbon Adsorber 
RC * Refrigerated Condenser 
Source: xadian. 199Qa. 

Alternative 1x1 diifets from Alternative X I  because it requires CA’S on 

transfer: machines currently controlled with an RC, 

Current: owners of dry cleaning facilities with non-compliant machines 

must decide to comply or e x i t  the industry. That decisianmaking process at 

the firm level is described in Section 6 . 2 .  

discussed fn Section 6.3 
Facility-level responses are 

6 .2  FIRM-LEVEL RESPISNSES 

. T h e  dzy cleaning NESHAP w i l l  potentially affect finas that own dry 

cleaning facilities n o t  in campliance with t h e  regulatory alternatives 

considered. A f inn is a legal organization consisting of one domestic 
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establishment or mare under common ownership o x  con t ro l .  An esrablishmenc i s  

a s ing le  physical locarion at which business is Conducted-a si te  of land with  

plant and equipment that combine inputs like materials, energyr and labor to 

-;reduce outputs, Like dry cleaning services. F i r m s  axe legal business 

entities that ,  an this Context, own one or  more fac i l i t ies .  

The uwnefs of dry cleaning firms that own dry cleaning facilities 

potentially affected by the regulatory alternatives have several ways they can 

respond. The more imporrant o f  these possible responses are depicted in 

Figure 6-1.1 

The current owners of dry cleaning firma operare dry cleaning facilities 
whose periodic (e.%., annual) revenues cover or exceed t h e i r  periodic average 

variable costs. The owners of dry cleaning facilities that do noc have tlhe 

vent controls. required under the candidate regulatory alternatives muat assess 

whether control led facilities w i l l  continue t c i  m e e t  t h i s  same aperating 

c r i t e r i o n .  These owners must evaluate their alternatives, assess t h e  benefits 

and coats o f  each, and respond i n  some manner. O w n e r 3  generally respond in 

the way that maximizes the net-present value of the firm. 

The assessment of post-compliance costa and revenues is  depicted in 

Figure 6-1. The  expected revenues (ER) of the complying f a c i l i t y  are 

approximately the product of the expected price and t h e  expected quantity. 

The expected coat3 (EC) aze functionally related to the facility's cuxrenc 

variable costs plus coats of compliance. Compliance coats ,  i n  t u r n ,  include 

the costs of purchasing, installing and operating control equipment. t he  coacs 

of financing the capital investment, less any solvent recovery credits. 

lTechnically, substituting other solvents for PCE is also an option. 
However, that choice is not  addressed because of the higher operating COSPS 
associated w i t h  those solvents. 
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Current  Owners 7 
C l o s e  I 

Keep f a c i l i t y  Sell f a c i l i t y  

Close 
c facility 

Sell 
f a c i l i t y  

E - expected 

R = periodic revenue3 (Price x Quantity) 

C = periodic costs (variable cost plus periodic 
repayment of principal and return on investment) 

Figure 6-1. Responses ta the Proposed Regulation 
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If the expected coscs of operat ing the complying facility exceed the  

expecced revenues, the owner of the facility cln.ses it. X l t m a n  (1983) defines 

lleconimic fa i lure" as the inability o f  invested capital to continually cover 

I t s  variable cos t s  through revenues. For purposes of t h i s  discussion, ownefs 

af  dry cleaning firms are assumed to close facilities if they project that 
annual revenues w i l l  be below annual variable costs. Furthermore, it is 

assumed that once cloeied, facilities do not re-open. 

If the expected revenues of operating the complying f a c i l i t y  exceed the 

expected costs, it is economically viable and the owners will likely keen the 
f a c i l i t y  o r  se;u. it. 
have and/or can borrow the funda required for the capital investment. If, 
however, they neither have nor Can borrow the required funds, they may decide 

to sell the f a c i l i t y .  

For this discussion, owners keep the f a c i l i t y  if they 

If the compliant f a c i l i t y  is expected to remain profitable, it is 

assumed that  the current or new ownera of the f a c i l i t y  will comply w i t h  the 

regulation in the manner that ma&d.zes the net-present value of t h e  firm. In 

mst circwastances, t h i s  i s  equivalent to+-reapanding an the least (net- 

present) cost manner. If realized post-compliance revenues cover or exceed 

realized costs, it is assumed chat the firm continues to operate t h e  facility. 

If realized feventlfls are inadequate to covet realized COstsr the owners will 
l i k e l y  close or sell the facility, 

reasons, the owners will likely close the facil ity.  TheJe reasons might 

include operating costs that  exceed projections, revenues t h a t  fall Short Of 

projections, oz both, If costs exceed revenue:, f o r  ffnancral * reasona, the 
ownera may sell the facility. This could occur, f o r  eatample, if t h e  intereJt 

rate (ana required payment31 on a variable rate loan rose to where revenues 

were inSUffiCient to cover the under-projected fiaance charges. 

I f  cosfs  exceed revenues f o r  ecanamic 

BecZaUSe 8 viable dry cleaning f i r m  can o m  viable facilities along k i t h  

non-viable ones-and other profitable ncn-dry cleaning assets a$ well--a 

regulahion that clojes one or more dry cleaniag facil itfes may leave the 

company that ownu it (them) virtually unaffected. Alternatively, because 

viable f a c i l i t i e s  can be omad. by non-viable (e -g . ,  d&t laden) companiea, a 

regulaticn that  would leave a f a c i l i t y  viable after compliance may nonetheless 

force a firm to sell the f a c i l i t y .  
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5 . 3  FACILITY-LEVEL RESPONSES 

The f a c i l i t y  with an uncont ro i lod  PCE machine must eirher ex ip iy  w i t k  

=ne regulation, swi tch  sulvents, or cease operations. As discussed in 

Section 2 ,  solvenc substitution is uniikely. T,4e fo l lowing  subsectiocs 

address the cbrnpiiance opt ions  f o r  f a c i l i t i e s  under each reguiatory 

alternative. Subsecrion 6.3.1 outlines the methods and assumptiom used to 

compute the costs (net present) associated with each compliance option a n a  

subsection 6.3.2 i d e n t i f i e s  t h e  options that satisfy the  requirernents or" each 

:egulatory a l t e tnat ive  by industry seccoz: and macnine type. 

6.3.1 

, Three types of compliance options will sacisfy the cequiremenrs of tke 

regulatory a l t e r n a t i v e s :  

r e t r o f i t  with a CA 

r e t r o f i t  with an RC 

9 aceelerared purchase of a new dry-to-dry machine with a built-in venr 
control 

The choice that the f a c i l i t y  owner makes depends on the Sector ,  the 

machine type, baseline vent controls ,  and i t s  individual financial situation. 

Tor the purposes of t h i s  anaLysiE, it is assumed that the  owner w i l l  choose 

t h e  least cost aption that satisfies t h e  requirements of the regulation. 

To i d e n t i f y  the lowest cost option, the incremental capital and 

operating cost associated w i t h  each o p t i o n  i s  estimated. These c o s t s  vary by 

machine type, capacity u t i l i z a t i o n ,  and the age of the machine. The net 

present Cest (NPC) of each avai lable  op t ion  i s  then computed. The following 

methods are used to compute the NPC a€ each control option: 

I .  

Control Option 1: Carbon Adsorber 
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Control  Option 2 : Refrigerated Condenser 

Control  Option 3: Accelerared Purchase of New Dry-to-Dry Machine 

t 4  

NPCop = KDP + c [ORC / (1 f r F ]  - 
f -0 

r 

( 6 . 2 )  

( 6 . 3 )  

where 

N P G A  - the net  present cost Of a CA 

WCRC = t h e  net present cost of an RC 

NPCOD - the net present Cost of accelerating the  purchase of a new dry- 
. .  

to-dry machine 

= the capital  cost o f  a CA 

KRC = the capital C Q S ~  of an RC 

KOD = the capital cost of a new dzy-to-dry machine 

OCA = the incremental operating cost of a CA 

ORC - the incremental opetuting cost of an RC net  of solvent recovery 

t - the weighted  average cost of capital2 

n = the remaining l i fe  of the eJtisting machine (cannot exceed 15) 

f = the year (1991 is year 0) 

Coatzol option 3 represenes the inctemental cost associated with the  

accelerated purchase of a new dry-to-dry machine. F a c i l i t y  owners replace 

2This cost  of capital dif fers by fizm financial atatus. 
factor estimated f o r  this analysis is 11 percent f o r  fim in good financial 
condition, 12.5 percent for ffrrns in amrage condition, and 15.4 percent for 
fiaas an poor condition. 

The discount 

For a more complete discuzd.on, see Section 5 .  
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r 
e x i s t i n g  machines with new dry-co-dry machines equippea with built-in venlf 

c a n t r o l s  even m basel ine.  :herefore, only t h e  acrditional C C S ~  associated 

with a c c e l e r a t i n g  the purchase of a new dry-to-dry machine is included in the 

Gost calculat ions .  Owners of t ransfer  equipment t h a t  dec ide  to accelerate t h e  

Turchase OE a new dry-to-dry macnine would incux l o w e r  baseline oweraring 

CQSCS because of greater solvenr recovery associated with dry-Eo-dry machines. 

T h i s  c o s r  savings i s  not included in the net  present cost eaiculations 

described above. If a credit for reduced baseline opeEating costs were 

included i n  the calculations, a s l ight ly  Larger snare of the f a c i l i t i e s  would 

be projected to choose option 3 as the l e a s t - c o s t  compliance option. Because 

these operating cost credits are n o t  included, the  annualized compliance costs  

compuced in Section 7 may be slightly overestimated. 

In computing these costs ,  several assumptions are made: 

The distr ibut ion of the remaining life of existing machines is 
rectangular. Dry-to-dry machines have a 15-year life; transfer; 
machines have a 20-year life. 

Virtually no new transfer machines -have been sold in t h e  last five 
years. Therefore, one-fifteenth of the total population of machines 
retires each year. 

In the absence of regulation, a l l  machines would have been replaced 
by new dry-to-dry machines with built-in vent controls .  The cuftenc 
stock o f  uncontrol led machines would have been completely replaced by 
these controlled machines within 15 years. 

Costs are computed f o r  a 15-year period of analy~is.~ 

Fac i l i ty  owners evaluate t h e  cost of the control options using a 
real, aftex-tax weighted average cost o f  capital (WACCl, which 
differs depending en their financial status. (see Sec t ion  5 f o r  a 
discussion of the  method far computing the  WACC.) 

* The f a c i l i t y  financial atatus, the WACC, and the share of f a c i l i t i e  
in each financial status are given below: 

'The mathematics of the  cost forrmrla require the nota t ion  of years 0-14, 
where year 0 i s  the f i r s t  year. 
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.,... . 

Starus 
poor 

average 
good 

Share of 

1 5 . 4 %  2 5 % .  
12 -5% 5 0 %  
I1 * 0% 2 5 %  

Operating costs a r e  incurred at the beginning of eacn period. The 
cos t s  of con t ro l  opcion 3 include t h e  RC's opera t ing  c o s t s  because 
most new dry-to-dry macnines with vent c o n t r o i s  use RC tecnnoiogy. 

* Control devices  purchased for ex i s t ing  machines i n  the commercial and 
industr ia .1  sectors are'used only f o r  the remaining l i f e  of the 
e x i s t i n g  machines or che remaining life of the con t ro l  device,  
whichever is shorter. Because new machines for these sectors come 
equipped w i t h  b u i l t - i n  vent controls, che control device will noc be 
t r ans fe r r ed  t o  the new machine. 

Control devices purchased for e x i s t i n g  machines i n  the coin-operaced 
sec to r  are transferred co replacement' machines. I n  generai, new dzy- 
~o-dxy cleaning machines i n  this sector a r e  no t  equipped with built-. 
i n  cont ro ls .  

Under opt ion 2 ,  machines with more than seven years  of remaining l i f e  
muat purchase an RC device i n  t h e  first year and the e igh th  year. 
(These devices have a seven-year life.) F a c i l i t i e s  with seven o r  
fewer years remaining life will purchase only  one RC. 

A s ' i n a c a t e d  i n  Table 6-1, the regulatory a l t e r n a t i v e  d i c t a t e s  the  

compliance opt ions that  owners may consider.  

type and indus t ry  sector .  Subsection 6 . 3 . 2  below i d e n t i f i e s  the opcions t h a t  

will satisfy the requirements of  each requlatary a l t e r n a t i v e .  

These options vary by machine 

Under each of the regula tory  a l t e r n a t i v e s ,  t h e  Owner of a coin-operated 

f a c i l i t y . h a s  only one choice: a CA must be r e t r o f i t t e d  t o  t h e  machine. 

Refrigerated condenserg are not made for the size of t h e  machines used  i n  this 
sector. 

The coin-operated facility w i l l  purchase a CA for its existing machines and 

transfer the con t ro l  device t o  replacement machines. The ' n '  term shorn in 

Equation (6.1) is always 15 i n  t h i s  s ec to r .  

Here t h e  remaining l i f e  of t h e  existing machinery i s  i r r e l evan t .  

The f a c i l i t y  owner i n  the co-rcial s e c t o r  has t h r e e  con t ro l  opt ions 

under Alterna t ive  I. 

machine o r  a transfer machine. 

These options are the same f o r  e i t h e r  a dry-to-dry 

The first: option is the i n s t a l l a t i o n  of t h e  
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CA. The cost computation is similar co chat descr ibed above fsr t h e  coin-  

operated sector (see Equacion (6,l)). T h e  on ly  difference i s  chat rfie age ~f 

e x i s t i n g  equipment does marter .  A f t e r  the existing equipment wears OU'II, it is 

asswed that the facility owner will purchase a n e w  dry-to-dry macnine w i t h  an 

internal vent control device. Because the purchase would occsr in the absence 

o f  r e g u l a t i o n ,  the n e t  present cost of t h e  CA i s  calculated f 3 r  oniy the 

remaining years of life f o r  the present machinery. 

The second option available to the owner of a corrnnerciai f a c i l i t y  is an 

RC, whose NPC is described in Equation (6 .21  . Again, the NPC of the RC is 

computed only for the remaining life Qf t h e  d q  cleaning machine. 

The final option under this alternative is acceleracing the purcha$e OF 

a new dry-to-dry machine w i t h  an i n t e r n a l  Con t ro l  device. Zven in the absence 

of the regulation, the facility owner would probably have purchased a new dry- 

to-dry machine with'-a built-in vent control device when his existing machine 

required replacement. Therefore,  the cost of the accelerated purchase o n l y  

includes costs associated w i t h  those years before t h e  expiration of the 

curren t  machinery. . Accordingly, the computation is seen i n  Equation (6.3). 

O f  these three options described above, facilities will select the least cost 

option. Those facilities with older existing equipment are more likely to 
choose option 3 than facilities w i t h  a longer remaining l i f e .  This selection 

occurs because the incremental coat of accelerating the purchase o f  a new dry 

cleaning machine is  lower f o r  theae facilities. It i s  projected that facility 
owners w h o  choose to retrofit their existing equipment rather than.to 

accelerate the purchase of a new macbine will choose option 2 because of t h e  

lower NPC associated with this option. 

For Regulatory Alternative 11, the choice3 depend on machine type. For 

d r y - t o w  machines, the chcricea are the same as  out l ined above, and the cost 

computations are outlined in Equations (6.1), ( 6 . 2 ) ,  and (6.3). For o w n e r s  of 

uncontrolled transfer machines, the selection i s  narrowed to the CA Or the 

accelerated purchase of a new machine (Equations [ 6 . h ]  and r 6 . 2 1 )  + O w n e r s  of 

RC-controlled transfer=, however, would be allowed to continue to use their RC 

w i t h  no addltfanal cont ro l  equipment requited. 
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Cclr  Alternative 111, the owner a f  

may cnoose between apcions 1, 2, ana 3 

For transfer machines, t h e  f a c i l i t y  can 

facilities wich d:y-to-dry macnines 

Equations L6 .11 ,  :6.21, and c6.31). 

cnodse only Serneen the CA ana  t h e  

nccelerared purciiase (Equations f6.11 and t 6 . 2 1 ) .  irnder chis a l t e r n a t i v e ,  

awners of RC-controlled t r a n s f e r  machines or uncontrolled t r a n s f e r  machines 

must  r e t r o f i t  wirh a CA or purchase a new dry-to-dry macnice wich a b u i l t - i n  

7ent control. 

In the  industrial sector, the choices are t h e  same regardless of machine 

type and regulatory alternative. 

acceleracing the purchase of a new machine (Equations f6.11 and f6.31). The 

RC i s  not an option under any alternative because they are not made f o r  these 

larger machines. 

Facilities may choose becwean the CA or 
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SECTION 7 

IMPACTS OF THE REGULATORY bLTERNATI'#ZS 

;matts of t h e  regulatory alternatives are measured u s i n g  an  in t eg ra rec  

approach that considers bot-h economic and financial h n P a C C S .  A methodological 

and empirical  approach based on che principles of applied-weifare economics is 

used to compute the economic impacts of the alternatives. Z:eonomic inpacrs 

are quantified through estimated market adjustments of p r i c e  and ourput and  

corresponding effects on  Consumer and producer welfare. 

ownership impacrs are estimated *Jsfng financial data on the distribution o r  

Tn addition, 

firm viability. Changes in f i r m  financial sta tus  and c a p i t a l  a v a i l a b i l i t y  f e r  

f irms OF different sizes and financial condi t ion  are estimated in ;;he 

financial analysis .  

The-approach i s  inceqrazed by using inputs  Cram eacn type of a n a l y s i s  KD 

For example, f inanc ia l  impaccs are based on the cornpuce impaccs in the other. 

costs computed i n  the economic analysis. In turn, economic impacts are based 

on the  costs of capital computed using data  on the financial statu8 of f i rms 

in the industry. 

7.1 AFFECTED POPULATION 

T h e  population, as defined here, includes only facilities with dry 

cleaning equipmentl. Accordingly, coin-operated and industsial f ac i l i t i e s  

r i t h o u t  dry cleaning machines are not included. S i m i l a r l y ,  commercial drop 

s tat ions  are n o t  included. 

Certain partions of t h e  population would be unaffected under t h e  

alternatives considered € o r  three reaaons. 

* The f a c i l i t y  uses a aolvent other than PCE. This  d i s t i n c t i o n  has the 
biggest impact i n  th8 i n d u s t r i a l  sector. 

The facility already has the required control equipment in place. 

* The facility as exempt because of a size  cutoff based on PCE 
consumption. 

Thus, the affected population w i l l  vary  with the regulatory alternatives and 

the different cutoff levels. 
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The four s i z e  cutoffs are based on PCE consumprion l e v e i s  :hat 

correspond t o  target levels of annual receipts (frcm dry cieanina aczivities 

o n l y ) ,  shown in Table'7-1, If adopted, these size cutoffs srouid r e s u l t  in 

cercain facilities b e i n g  excluded from t h e  regulation. ?lotic@ tne differences 

between the city-to-dry machines and the transfer machines. :or the same Level 

of annual receipts, the transfer macnines consume more PCE tnan the 

corresponding dry-to-dry machines. 

rnachines have higher fugitive emissions, resulting in mare s o l v e n t  required to 

clean a given quantity of clothes f o r  to generate a given amount of,receipts]. 

This difference occurs hecause t r a n s f e r  

The population affected by the proposed regulatory alternatives can be 

measured in t w o  ways. The first  is the  number of facilities. Table 7-2 shows 

the distribution of affected facilities by sector, model market, and cucoff 
ievel under Regulatory AlteEnaEives X and IS. Table 7-3  snows che 

bistribut.ion of affected facilicies under Regulatory Alternative 111. 

Facilities with RC-controlled transfer machines are affecteti.under Regulatory 

Alternative 111 and unaffected under Regulatory Alternatives I and 11. 

Another method used t o  measure the share of the population potentially 

affected under each alternative is based on the output d f  clothes cleaned per 
-year. Table 7-4 sbaws the distribution of affected output under  Regulatory 

Alternatives I and 11. The distribution o f  affected output under Regulatory 

Alternative 111 is reported in Table 7-5. The share of the population that: is 

affected affers ,  particularly in the cormnercial sector, depending on how the 

population is measured. Under Regulatory Alternative Tf: with no size cutoff, 
34 percent of commercial facilities are affected. These facilities represent 

26 percent of total conunercial output. 

of base l ine  controls for large plants in this sector. 

T h i s  trend results f r o m  the prevalence 

As noted in Section 6, all of the  regulatory alternatives have the same 

requirements and produce the same response in the coin-operated S e C t O r .  

Therefore, no differences exist in the affected population under the three 

alternatives. Furthermore, if cutoff levels 2, 3, or 4 are implemented as 

part, of the regulation, none of the coin-operated establishments will be 

affected. It should be noted that  while many coin-operated establishments 

receive more than $50,000 in annual receipts, it is eathated that no 

facilities receive more than this amount from dry cleaning activities alone- 
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:ABLE 7-1. SIZE C'JZOFF LEVELS S S E D  ON CONSUMPTION OF P E R C H L O ROE~~~L€NE.(~C=) 

Annual Receipts Zrom 
Dry Clean ing  
Activities" 

Consumption Of PC2 by Ezchiae 
Technology" ( k g / y r :  

S i z e  cutoff (S /yr l  D r y - E o - D r y  Transfer 

None 

i 

2 

3 

4 

N/A 

25,000 

50,000 

75,000 

100,000 

0 

300 

600 

900 

1,200 

* u 

400 

300 

I, 200 

1,600 

"Annual receipts are computed using a base price of 51.65 per kg of c l o t h e s  
cleaned for the coin-operated (self-service) sector, $6.34 per kg f a r  t h e  
coin-operated (plant-operated) anti conmercial sectors ,  and $2.00  p e r  kg f o r  
the industrial sector. 
activities only. 

clothes cleaned. 
PCE per kg c lo thes  cleaned (Radian, 1990b). 

. 
Theae values refer eo receipts f r o m  dry cleaning 

bThe.canswnpcion factor f o r  dry-to-dry machines is 0.081 kg PCE per kg of 
The cansumption factor for transfer machines is 0.11s kg 

Source : Radian, 1991~. 
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TABLE 7 - 2 ,  DISTRIBUTION OF AFFECTED FACILITIES BY INDUSTRY SECTOR, MODEL 
MET, SIZE CUTOFF: REGULATORY ALTERNATIVES I ANI) IIa 

-- 

Total 
;.?dus~ry Sector Number of Number Affected F a c i l i t i e s  by Size Cz:--f 

and Model Marker Facilities None i 2 7 4 

.- r-in,nnm= Y 

Self-service 213 200 49 3 0 3 

P iant-Operated 2,831 1,415 0 13 0 0 

T o t a l  3 ,044  

-C 

Market A , 1 , 5 4 3  

Yarket B 1,606 

Market C 1, i s 7  

Market D 10,432 

Market I 8 , 0 7 3  

Market F 7 , 6 8 3  

1,615 4 9  0 0 c 

0 0 3 0 0 

1,606 3 '  3 0 n d 

0 0 3 0 -  0 

2 87 214 146 115 e 8  

4,038 3,000 2 , 0 5 5  1, 621 1,250 

4 ,290  3,193 2,187 1,725 I, 330 

Total 30 ; 4 9 4 10,229 6,407 4 , 3 8 8  3,461 2 , 6 6 8  

325 65 6f 65 65 65 

'Size cutoff levels are based on baseline consumption of perchloroethylene 
(PCEI. The cu tof f  levels correspond to target levels of annual receiprs and 
differ depending on t h e  type of dry cleaning machine used. See Table 7-1 
f o r  descriprion of cutoff levels. 

'The number of affected €acili t ies under each s i z e  cutoff is based on the . 
share of f a c i l i t i e s  a t  each income level (see Table 2-13) ,  the average  
annual output at each income level  (see Table 2-71, and solvent consumption 
factors (Radian, 1990b) . 
t o t a l  number o f  potentially affected fac i l i t ies  in each Model Marker, (see 
Table 4-41, the share of f a c i l i t i e s  a t  each income level (see Table 2-13), 
the average annual output at each income level (see Table 2 - 4 ) ,  and Solvent 
consumption factors (Radian, 1990b). 

=The number of affected fac i l i t ies  under each size cutoff is based on the 

dSee Table 2-13. 

E 

- 

I 

... 

c 

L 

r 
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TABLE 7-3 .  DISTRISCTZ3N OF AFFECTED FACILITIES BY INDUSTRY SECTOR, %IDEL 
MARKET, .=!XI SIZE CUTOFF: .REGULATORY ALTERNATXVE IIId 

Total 
Industry Sector : : .her  of N u m b e r  Affecrea Facilities c y  S i z e  C u t o f f  

ana Modeli Market = ' a c i l i t i e s  None 1 2 3 4 

' - i n - o n P ,  0 

s e If- s erv ice 2 1 3  200 49 0 0 (3 

1 lant-Operaced 2,831 I, 415 0 0 3 0 . .. 

Total 

' C  

Market A 

:larkat B 
:.!arket Z 

:?arket . .'D 
Yarket E 

Harket F 

Total 

-" 

3 , 0 4 4  

1,445 

1,104 

1,045 

LO, 547  

8 . 0 7 4  

7,679 

30 ,494  

325 

1,615 49 0 0 13 

0 0 0 :: 0 

1,704 0 0 2 (3 

0 .  0 3 3 :? 

1,394 1,181 978 819  637 

4 , 4 3 1  3 , 3 7 9  2 , 3 7 3  t,890 1 , 4 5 9  

4 , 6 3 0  3,521 2 , 4 6 2  1,958 1,512 

12,159 8,087 5,813 4,667 3,608 

65 65 65 65 65 

cutoff levels are based on baseline consumption of perchloroethylene 

S e e  Table 7-1 
(PCEI. 
d i f f e r  depending on the type of dry cleaning machine used. 
f o r  description of c u t o f f  levels. 

share of facilities at each income l eve l  '(see Table 2 - 1 3 ) ,  the average 
annual output at each income level  ( s e e  Table 2-71, and solvent cansumption 
factors (Radian, 1990b). 

total. number of potent ia l ly  affected f a c i l i t i e s  i n  each Model Market (see 
Table 4-41, the share of facilities a t  each income l e v e l  (see Table 2 -13) ,  
the average annual output  at each income level (see Table 2 - 4 ) ,  and s o l v e n t  
consumption factors (Radian, 1990b) . 

The cutoff l e v e l s  correspond to target levels of annual receipts and 

'The number of affected facilities under each size cutoff is based on C h e  

CThe number of affected facilities under each size cutoff is based on the 

dSee Table 2-13. 

Source: Radian, 1991~. 
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TABLE 7-4. DISTRIBUTION OF AFFECTED OUTPUT BY INDUSTRY SECTOR, HODEL MARKET, 
AND SIZE CUTOFF: .WGULATORY ALTERNATIVES I AND XI5 

- 

Total Affected Output by T o t a l  
Industry Sector  output S i z e  Cutoff (Mg/yr) 

and Model Market (Mg/yr.) None 1 2 3 4 

Self-service 
Plant-Operated 

Total 

577 535 220 

3, E 9 1  985 0 

4 , 4 6 8  :, 520 220 

Market A 

Market 6 

Market C 

Market D 

Market E 

Market F 

T o t a l  

13,222 0 0 

3,819 3,819 0 

25,476 0 .  0 

2 2 7 , 7 0 9  4,750 4 , 5 7 6  

155, a23 67,141 64,673 

i45,age - 31,447 6 8 , 8 2 0  

571,949 147,157 13a,068 

170,902 34,180 34,190 

0 
0 

0 

0 

0 

0 

4 ,206  

5 9 , 5 3 6  

63,351 

127 ,093  

34 ,180  

n v 

0 

0 

0 

3 

0 

3 , 9 2 8  

5 5 , 6 3 6  

5 9 , 2 0 0  

l l 6 , ? ’ 6 4  

3 4 , 1 8 0  

0 

0 

0 

3 

0 

0 

3,588 

SO, 9 6 9  

5 4 , 2 3 1  

1 0 8 , 7 8 8  

-34, iao 

aTotal output and affected output values computed using average output values 
reported in T a b l e s  2-5 and 2-7,  the distribution of fac i l i t ies  in Table 
2-13, and the distribution of affected facilities in T a b l e  7-2. 

DSize cutoff levels are based on baseline consumption of perchloroechylene 
(PCE). The cutoff levels C O r r e S Q O I I d  to target levels of annual receipcs and 
differ depending on the type of dry cleaning machine used. 
far description of cutoff levels. 

See T a b l e  7 - 1  

. .  
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TABLE 7 - 5 .  DISTRIBUTION OF AFFECTED OUTPUT BY INDUSTRY SECTOR, MQDEL MARKET. 
rzND SIZE CL'TOFF: REGULATORY ALTERNATIVE IIIa 

Total Total Affected Output s y  
:cdusc.ry sector Gutput Size C u t o f f  (Mg/yrj3 

and Model Market (Mg/yr) None 1 2 3 4 

r , s l c - O D e r a t e d D  

Self-service 

P Lant-Operated 

Total 

-5 

Market A 

Xarket 9 

Xarket 

Xarket  D 

Market 5 

Market F 

Total 

577 

3 ,  a 9 1  

4,468 

13,222 

4 , 0 5 2  

22,595 

229,516 

IS6,068 

146,730 

571,949 

170,902 

535 
985 

1,520 

0 

4 , 0 5 2  

0 

31,320 

77,223 

80,185 

192,780 

34,180 

220 0 0 3 

0 -  0 0 0 

22 0 0 0 0 

0 0 0 0 

0 0 3 c 
0 3 0 0 

30,828 29,692 26,263 2 5 , 9 7 3  

74,721 59,253 64,913 59,491 

77,547 71,791 67,263 61,652 

183,097 170,736 160,439 147,117 

34,180 3 4 ,  iao 34,180 34,180 

aTotal  output and affected output values computed using average output values 
reported in Tables 2-5 and 2-7, the d i s t r i b u t i o n  of f a c i l i t i e s  in Table 
2-13, and the dis tr ibut ion of affected facilities in Table 7-3. 

"Size c u t o f f  levels are based on baseline consumption of perchloroethylene 
( P C E ) .  The cutoff levels correspond to target levels of annual teceiprs ana 
differ depending on the type of dry cleaning machine used. 
f o r  description of cutof f  levels. 

See Table 7-1 
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'he number of affecred fac i l i t i e s  represents about 53 percent OF aL1 
"he impacr is ~ p l i ~  coin-cperated facilities wich dry cleaning equipment - 

btrween planm with seif-service equipment and those withour;. Th5se with 

piant-Dperated equipment comprise the bulk of the affected p o p u i a t i o n .  :':ith 

no cx==Ef, 3 4  percent of the  coin-operated output w i l l  be affected under che 

candidate alternatives, the majority of which comes f r o m  pianr-operated 

machines. Again, the disparity indicates that  the average size of f a c i i i t i e s  

affected i s  smaller than that f o r  unaffected f a c i l i t i e s .  

In the industrial sector, s i z e  cutoffs would have no impact: ail ~f the 

industr ia l  facilities with dry cleaning machines f a l l  above the largest 

curof?. A l s o  n o t i c e  t h a c  t h e  affected population is  the same zhare--20 

percent-in terms o f  the number of facilities and output because t h e  size 

distz-aucion of affected and unaffected plants  does nor diz fer .  

7 - 2  COSTS OF COMPLIANCE 

In Section 6 the control options a v a i l a b l e  under each regulatory 

alternarive are identified and the method for determining wnich o p t i o n  owners 

o f  affected facilities are likely to choose is outlined. I n  t h i s  s e c t i o n ,  t h e  

methods and assufftprions used to compute the annualized costs associated u i t h  

each regulatory alteznative are  discussed. 

Tables 7-6 and 7-7 show the model plant capi ta l  and operating costs f o r  

CA c o n t r o l s  and RC con t ro l s ,  respectively. As noted  before, coin-operated and 

industrial plants  do not have the option of retrofitting existing machines 

with RC controls because these devices are not manufactured for the machine 

s i z e s  izypically used in these two sectors. Capital Costs are a fUnCtiOn o f  

t h e  machine size and do not differ with different levels of output. Operating 

Costa are a function of output level and are reported f o r  five levels of 

output based on the corresponding range of annual receipts given below: 

- -  

1 
2 
3 
4 

5 

$0 to 25 thousand 
$25 to 50 thousand 
$50 to 75 thousand 
$75 to 100 thousand 
Over $100 thousand 
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TABLE 7 - 6 .  MODEL 2-T CAFITAL AND OPERATING COIMPLIANCE COSZS FZ?. C L X B C ~  
ADSORBER COSTROLS ( 3 i 9 8 9 I 

Lndus t ry 
Sector ana CB CA Operating Costs by 0utDu.r Laael  ;3/yr)z Model' capital - - Plant Number Czsts ( 5 )  -2  3 4 

1 3,601. 6,492 6 , 4 6 6  6,436 6,406 6, i.40 

2 3 . 5 4 0  2,720 2 , 7 0 3  2,695 2 ,  688 2 ,  618 

3 6 ,760  2,887 2,827 2 , 7 5 8  2 , 6 8 9  2,141 

4 5,760 2,886 2,827 2,758 2,688 2,138 

5 6.760 - 2,986 2,827 2,757 2 ,  $ 8 7  2,137 

5 6,976 2 , 8 9 5  2,835 2,766 f ,  596 2,145 

7 6,760 2 ,  aa6 2,826 2,757 2,686 2,:34 

8 6,760 2,886 2 ,826  2,757 2, 686 2,133 

9 6,976 2,895 2,83f 2,765 2,695 2,142 

10 6,760 . 2,886 2,826 2,756 2,686 2, I32 

11 6,760 2,886 2,826 2,756 2,685 2,129 

12 -6,976 2,895 2,834 2,764 2,693 2,138 

13 9r 980 2,992 2,922 2,837 2,747 -2,265 

14 9,980 2,992 2,922 2,837 2 , 7 4 7  -9,147 - 
15 9,980 2,992 2,922 2,837 2,747 -8.147 

=Negative values indicate cost savings due to reduced solvenr COnSumpti4n. 
boutput levels correspond to average annual receipts ranges below : 
1 under $25 thousand 
2 $25 to $50 thousand 
3 $50 to $75 thousand 
4 $75 to $100 thousand 
5 Over $100 thousand 

Source: Radian, 1990a. 
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TABLE 7-7. MODEL P U N T  CAPITAL AND OPERATING COMPLIANCE COSTS FOR 
REFRIGEaTED CONRENSOR CONTROLS IN THE COMZGRCIAL SECTOR (S1989)d 

_-  
SL RC Operating COSCS by Output Level (S/yr)" Model Capi t a l  

1. 2 3 4 5 Plant Number 2asts ( $ 1  

3 6,283 290 234 169 103 -413 

4 6,283 289 232 166 io0 -423 
5 

6 
7 

8 

9 
10 

11 

12 

6,283 209  

8 , 4 2 4  374 

6; 283 288 

6,283 2 8 8  

8 , 4 2 4  373 

6,283 280 

8 , 6 7 5  383  

LO, a i 1  468 

231 165 98 -430 
317 250 183 -345  

230 162 93 - 4 4 4  

315 2 4 8  179 -358 

229 161 92 -449 

323 254 184 -363 

230 I63 95 -440 

409 340 270 -278  

dNegative values indicate cost savings due-to reduced solvent consumption. 
.Add-on RC control devices are not built f o r  the size machines typical ly  used 
in the coin-operated and industrial sectors. 

1 under $25 thousand 
2 $25 to $50 thousand 
3 $SO to $75 thousand 
4 $75 to $100 thousand 
5 over $100 thousand 

boutput l eve l s  correspond to average annual receipts ranges below: 

Source: Radian, 1990a. 
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>rote chat operatzar; C ~ S C S  decline a s  ourpuc levei  increases because opera t ioq  

zoscs  are ne t  of soivent recovery savings, and projected solvenc recovery 

savings (negative CZSES) rise faster than che posic ive  cast components a s  

~ U ~ ? U Z  increases. ::egative values are indicated where solvenc savings exceed 

The CA capital c m t s  average over $7,000 fo= CorCRnerCial f a c i l i t i e s  w i t h  

dty-eo-dry or t r a n s f e r  machines. Refrigerated ccndensor c a p i t a l  c o s t s  are 

s i i g h t l y  l o w e r  t2an CA capital c o s t s  f o r  dry-to-dry machines i n  che commercial 

s e c t o r .  Carbon adsorber capital costs  are ahout $1,500 l o w e r  than RC costs 

for cransfer machines in the commercial S e c t o r .  % o w e v e r ,  Ck annual operat ing 

c a s t s  average $1,800 to over S 2 , O O O  dollars higher than RC operaring costs f o r  
.?lacnines of boch types .  

'Jsing chese c o x  inputs, the capiral c o S t S  of n e w  dry-co-dry machines 

w i t h  built-in vent c c n t r o l s  from Table 7-10, and rhe leasc cost options 

identified in the ner: present cost analysis presented in Section 6, the 

annualized compliance c o s t s  can be computed. 

Costs of Regulatory Alternative I by model plant and output level. Table 7 - 9  

reports the c o s t s  of Regulatory Alternatives I1 and 111. The model plant 

Costs for facilities w i t h  dry-to-dry machines axe the same far a11 

al ternat ives ,  Model plant c o s t s  for f a c i l i t i e s  w i t h  transfer machines are 

lower under Alternacive I rhan under Alternatives I1 and IIi. Althougn the 

Cost3 per plant do not d i f f e r  under Alternative3 I1 and 111, the number of 

affected facilities w i t h  transfer machines is  higher for Alternative 1x1. 

Table 7-8  reports t h e  annualized 

As noted previously,  facility owners i n  the commercial and industrial 

s e e t o f s  w i l l  likely replace their existing machines w i t h  n e w  dry-to-dry 

machines that have built-in control devices. Therefore, capital costs of 

control  equipment are annualized over che remaining life of the ex i s t ing  dry 

cleaning machine rather than the l i f e  of the control device. New machines in 
the co&n-apetated sector generally 

Capital costs are annualized over the life of the CA (15 years) in the coin- 

operated sector. For-the purpose3 of t h i s  analysia it is  assumed that the 

distribution of the remaining life of existing machines i s  rectangular and 

each year one fifteenth of the- machines is replaced. Costs are annualized 

have built-in cont ro l  devices. 
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r 
Industry Sector  and Output Level3 

Model Plant Number i 2 3 4 " -. 

1 
2 

7,814 7,788 7,759 7,728 7 ,  462 

3,264 3,258 3,250 3,242 3,173 

3 2,271 2,215 2,150 2 ,984  I, 5o'a 

d 2 , 3 0 7  2 , 2 4 9  2 . 1 8 3  2,116 1 , 5 8 8  

6 2,946 2,089 2 , 8 2 2  2 , 7 5 5  2 , 2 2 7  

9 - 2 , 4 5 0  2,391 2,324 2 , 2 5 5  1,7+9 

4 2,289 2,232 2,166 2,099 1,577 
C 

- - e  7 2 , 4 3 6  2 , 3 7 8  2,310 2,242 _,  C w 8  

9 

IO 
3,125 3,067 2,999 2,930 2,393 

2,471 2,412 2 , 3 4 4  2,275 1,734 

11 3,397 3 , 3 3 8  3,269 3,199 

12 4,075 4,016 . 3,947 3 , 0 7 7  

13 6,110 6,039 5,955 5,865 

14 6,110 6,039 5 , 9 5 4  5,864 - 

2,651 

3 , 3 2 9  

8 52 
,5 ,029 

1s 6,110 6,039 5,954 5 , 8 6 4  -5.029 

"Annualized costs are computed using the control costs found in Tables  7-6 and 
7-7 and the  dry cleaning machine capi ta l  costs found in Table 2-10. 
Discount rates vary by firm financial status: 15.4% for firms in poor 
financial condi t ion,  12.5% f o r  firmj in average financial condition, and 
11.0% foe firms i n  good financial condition. In the commercial and 
industrial sectars coats are annualized over the remaining life of the dry 
cleaning machine or the  life of the control equipment, whichever is shortexr. 
In the coin-operated sector, costs are annualized over the l i f e  of the 
control, equipment (15 years) . 

1 undel: $25 thousand 
2 $25 to $50 thousand 
3 $50  t o  $75 thousand 
4 $35  tQ $100 thousand 
5 Over $100 thousand 

boutput levels correspond to average annual receiprs ranges below: 
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TABLE 7-9. MODEL PLANT P"UALIZED COMPLIANCE COSTS FOR REGULATORY 
ALTERNATIVES 11 AND rr1 ($igag)* 

Industry S e c t o r  and Output Level3 
nodeJ Plant N u m b e ' r  1 2 3 4 - . 

w - O c e r a &  

1 7,814 7 ,708  7,759 7,728 7 ,  462 

2 3,264 3,258 3,250 3,242 3, ;73  

2,271 2,215 2 , 1 5 0  2 ,084  I, s 6 a  

2 ,  z a g  2,232 2 , 1 6 6  2 , 0 9 9  1,577 

2,307 2,249 2,183 2,116 1,577 

4,487 4 , 4 2 8 .  4,360 4,291 3,749 

2,436 2 , 3 7 8  2,310 2 ,242  1,708 

8 2 , 4 5 0  2 , 3 9 1  2 , 3 2 4  2 ,255 i f  718 

9 4,837 4 , 7 7 8  4 , 7 0 8  4,638 4.087 

' 10  2 , 4 7 1  2,412 2 ,344  2,275 1 ,734  

11 5,052 4,992 4,922 4,851 4 , 2 9 6  

12 4 ,075 4,016 3 ,947  3,877 38 329 
XP+'Q+l-i L 

13 6,110 6,039 5,955 5,865 8 52 

14 6,110 6,039 5,954 5,064 -5,029 

15 6,110 6,039 5,954 5,864 -5,029 

aAnnualized casta a r e  computed using the con t ro l  costs found i n  Tables 7-6 and 
7-7 and the d r y  cleaning machine capital costs found in Table 2-10. 
Discount rates vary by fim financial status: 15.4% f o r  f o r  firms in poor 
financial condition, 12.5% f o r  firms in average financial condition, and 
11.0% for firms in good financial condition. In the commercial and 
industrial sectors costs are annualized over the remaining life of the dry 
cleariing machine or: the life of the cont ro l  equipment, whichever is shorter. 
In the  coin-operated sector, costa are annualized over the Xife of t h e  
c o n t r o l  equipment (15 years) . 
1 under $25 thousand 
2 $25 to $50 thousand 
3 $50 to $75 thouaand 

, 4  $75  ta $100 thousand 
5 over $100 thousand 

boutput levels correspond t o  average annual receipts ranges below : 
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using a real ,  after-rax weighted average cost of capital (93ACC1, :hat d i f fers  

depending on t h e i r  b a s e l i n e  financial s t a t u s .  ?he share of facilities i n  each 

f i n a n c i a l  s ca tus  and the corresponding WACC i s  reporred ir? Section 6. 

~n some instances it i s  more c o s t - e f f e c r i v e  to a c c e l i r a t e  the purchase 

of a new dry-to-dry machine with a b u i l t - i n  vent c o n t r o l  tkan to recrcif i t  ihe 

e x i s t i n g m a c h i n e . .  Annualized costs associated with t h i s  option are compuceci 

by taking the net present  cost computed in E q .  6 . 3  i n  Section 6 and comuucing 

the  annualized value over t h e  remaining l i f e  of the existing dry cleaning 

machine. 

7 . 3 ,  MARKET ADJUSTMENTS 

Reguiatory controls a r e  likely to disturb the currenc equilibrium i n  t he  

.dry cleaning industry, r e s u i t i n g  in price  and output changes and corresponding 

welfare impacts. Market price and ourput adjustmenrs are  calculated from 

elasticity estimates, baseline price and output va lues ,  and c o n t r o l  c o s t  

estimates. 

C, D, E, and F i n . t h e  commercial sector market, impacts ate computed based on 

a competitive market model. Model Markets A and B in t h e  commercial sector. 

represent markets with a s i n g l e  t a c i l i t y  in the market area. 

model markets are computed based on a monopoly model with limit p r i c i n g  

behavior - 

In t h e  coin-operated and industrial sectors and i n  Market Models 

Impacts in these 

Table 7-10 shows the type of market adjustmenrs computed for each Sector 

and model market. Price and output impacts are computed far t h e  coin-operated 

sector and cormnercial Markets E and F. No price and output impacts are  

projected f o r  the  industrial sector or Model Markets A through 0 in t h e  

commercial Sector. In market areas where unaffected facilities daminace, 

price and quantity impacts are likely to be zero. This is the case in the 
industrial aec to r  and in commercial Markets A, C, and D .  Model Marker B in 

the conanercial sector represents a single affected f a c i l i t y  per market area. 

Thi s  Eacility is not l i k e l y  to raise prices under any of the alternatives 
considered because to do so would encourage n e w  entry in to  t h e  market a s  

discussed i n  Section 4 .  - 
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TABLE 7-10. MARKET ADJUSTMENTS COMPUTED FOR EACH SECTOR AND MODEL >WT 1~ 
THE DRY CLE+UING INDUSTRY 

~ -~ ~~ 

Price outpuc :-;elf are 
Sector Model Market Adjustments Adjustmentx Impacts 

Coin-Operated Yes y e 3  2,C 

Come r c i a  1 A no no none 

Commercial B no no P 

Commercial c -  no no none 

Commercial D 

Commercial E 

no 

Yes 

no 

Ye= 

P 

P , C  

Industrial 

Key: Tn = producer welfare impacts. 
f+ -consumer welfare impacts. 

A l l  sectors and model markets w i t h  affected facilities w i l l  incur 

producer welfare impacts. However, only those markets w i t h  price and o u t p u t  

adjustments have projected consumer welfare impac,ts. 

Economic impacts are quantified through estimated market adjustments in 

price and output f o r  the  Gdn-operated Sectat and Model Markets E and F in the 

commercial sector. 
representative market area in these secfoss. Pre-regulatory equilibrium 
occurs at an output level of Q 1  and a price of PI per u n i t  (kilogram) of 

output. The supply c u m  (Si) Is upward s loping with an e l a s t i c i t y  of "E" and 

the demand cutroe (D1) is downward s l o p i n g  with an elasticity o f  "9," 

F i g u r e  7-1 depicts the supply/demand t e la t ionsh ip  f o r  a 

Suppoae that installing the cost-effective candidate .control technology 

results i n  a net  coat increaje f o r  facilities in the representative market. 

The market supply culoe w i l l  shift up from f r a m  a position such as Si to S2 in 

F i g u r e  7-1 wirh a vertical shift distance equal ta the weighted average 

c o n t r o l  coat per unit o f  output. AJsuming that ' the  market demand curve 

remains arationary in response to technological controls  is plausible because 
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(7.3) 

( 7 . 4 )  

where E(*) = a L n ( - ) ,  ll = &,n(Qd.)/dLn(F), E = aLn(Q")/aLnrP), and As = 

{aLn(P) / am(CT)  )dLn[CT)  . 
abave equations because they are exogenous variables ana, 

unaffected by policy changes, 

The terms Elpop) and E ( P P 1 )  are not included in the 

therefore, 

The parameter 13 is the percentage shift of the marginal f a c i l i t y ' s  

supply function given a change in the c o n t r o l  technology. Assuming t h a t  there 

is no corre la t ion  between production CCsts and contra1 costs, the s h i f t  in the 

supply function of the  marginal facility may correspond to t h e  lowest ccnrrol 

costs (zero  in markets wich unaffected facilities) or nighese control co.st per 

kilogram of output estimated. 
the expected value of the  percentage change in marginal costs for t h e  given 

market 'area. Measured along the price axis ,  the expected percentage shift of 

the supply function is equal to the weighted average control cost per uni t  of 

output divided by the baseline price: 

For t h i s  analysis the supply s h i f t  Fs based on 

Because there are two equations and two unknowns, supply can now be s e f  equal 

to demand to solve for E(P) : 

. By definition, E(P) - ~ L X I C P ,  = ( ~ 2  - Pl)/Pl for "small" changes in price. . 

Sdlving for the value of ~2 from the expression above and inserting this 

infi3mIAtfOn into the equation fat  E(Q) produces the following formulas for P2 

and 42: 
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A l l  variables and parameters on the right  hand side o f  Sqs. ( 7 . 8 )  ana ( 7 . 2 )  

sre known, so the new equilibrium price/output c.smbination can be con=ured 

Erom t h i s  information. 

Baseline pr i ce  and the projected price inpacts are reporced in 

Table 7-11 for each sector  of t h e  dry cleaning industry under three r egu iaLory  

alternatives and five cutoff levels. Average price impacts for  the ent i re  

comerc ia l  sector are not reportod in t h i s  table because the average imuacc 

underestimates price  adjustments for markets where affacced Facilities 

dominate and ovefest imates adjustments w i t h  no affected or very few affected 

f a c i l i t i e s .  Therefore price impacts in the c o m e r c i a l  SeCLOr are presented by 

’ model market in Table 7-12. Model Markets A ana C do n o t  experience price 

imacts because no affected facilities are represented i n  these markets. 

Facilities in Market E do not raise prices because of l k t  pric ing  prac t ice-  

to deter entry of new f a c i l i t i e s .  Prices do not change i n  response to the 

regulatory a l ternat ives  \in Market D because unaffected facilities dominate in 

this market model. Price impacts in Markets E and F represent the weighted 

average price impacts for  a l l  f a c i l i t i e s  in t h e s e  market models. 

Total base l ine  output and projected output impacts corresponding to rhe 

. price impacts reported in Table 7-il are reported in TabLe 7-13 .  The total 

reduction in output for the commercial s e c t o r  is from Model Markets E and F. 

Table 7-14 reporrs the output adjustments f o r  each market model in the 

commercial sector .  It is evident from Tables 7-11 through 7-14 that  p r i c e  an8 

output vary in magnitude among sectors and across s i z e  cutoff Levels .  

In the donunercial and coin-operated sector, size cutoffs reduce the 

number of affected facilities and t h e  share of affected output. As the  share 

of affected output is reduced, the average compliance cost per kilogram of 

output for: the market area declines. At1 else equal, a lower CoWlianCe c o a t  

pel: unit af output results in lower pr ice  and output adjustments. 

commercial sector size cutoff levels affect price and output adjustments f o r  

t w o  additional reasons. F i r s t ,  the annual cost per affected f a c i l i t y  declines 

as the l e v e l  Of output increases becauje of increased solvent recovery savings 

In the 
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TABLE 7-11. PRICE ADJUSTMENTS FOR EACH SECTOR OF THE DElY CLEANING INDUSTRY BY 
REGULATORY ALTERNATIVE AND SIZE CUTOFF 

~- 

industry Sector Size C u t o f f a  
and Regulatory Baseline Price (Percent Chancre from Baseline) 

Alternatave (S/kg) None 1 2 3 4 

Reg I, Z I t  & 1.65 96.32 
iXIb 

23 - 5 0  0 a a 

1-07 0 0 

R e g  Ib 6 . 3 4  C 

Reg Ir  6.34 C 

R e g  111 6 . 3 4  C 

‘Reg I, 11, h 2.00 
IIIb# d 

0 

0 a 

C C C C 

c C C C 

C C C C 

0 0 0 0 

aSize  cutof f  levels are based on baseline consumption of perchloroethylene 
( P C E ) .  The cutoff levels correspond to target levels of annual receipts and 
differ depending on the type of dry cleaning machine used. See Table 7-1 
f o r  description of c u t o t f  levels. 

bRegulatory Alternatives I ,  11, and 111 are identical for the Coin-Operated 
and Industrial Sectors. 

‘See Table 7-12 for estimates of price adjustments f o r  the Commercial Sector. 
*Because Waf f ected facilities dominate the industry and dry cleaning accounts 
for less than 8% of  total output f o r  the industry (including garments 
cleaned in w a t e r ) ,  the Zndujtrial sector will l ike ly  not adjust prices in 
response to the alternative%. 
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TAB= 7-12.  PRICE m;NSTM€NTS FOR MODEL MARECETS I N  THE COMMERCIAL SECTOR By 
REGULATORY ALTERNATIVE AND SIZE CUTOFF [PERCENTAGE CHANGE F3OM 

Model Market Baselhe Size C u t o f f "  

Alternative 
and Reguiatory Brice (percentaqe chanqe f r o m  baseline) 

(S/kg) None I 2 3 4 

IksL..x 
Market A 6 . 3 4  0 0 0 0 0 

Market B 6.34 0 0 0 0 0 

Market C 6 . 3 4  0 0 0 0 0 

Market D 6 . 3 4  0 0 0 0 0 

Xarket E 5.34 0 . 6 8  0 - 5 2  0 . 3 8  0.32 0 - 2 6  

Marker. F , 5 . 3 4  0.77 0.60 0.43 0.36 3 . 3 0  

EsLLL 
Market A 6 . 3 4  0 0 0 0 0 

Market B 6.34 0 0 0 0 0 

Market C 6.34 0 0 0 0 0 

Market D 6.34 0 0 0 0 0 

Market E 6.34 0.85 0 .65  0 . 4 7  0 . 4 0  0 . 3 3  

Market F 6 . 3 4  0 . 9 6  0 . 7 4  0.53 0 . 4 5  0 -37 

E s s L L u  
MaEket A 6.34 0 0 0 0 0 

Market B 6.34 0 0 0 0 0 

Market C 6.34 0 0 0 0 0 

Market D 6.34 0 0 0 0 0 

Market E 6 . 3 4  0 . 9 8  0.78 0 . 5 8  0.49 0 . 4 1  

Market F 6.34 1.07 0.85 0 .63  . 0.54 0 . 4 5  

aAdjustn!ents are zero fox L a c i l i t i e s  i n  Model Markets A and C because no 
af fec ted  f a c i l i t i e s  are represented i n  these markets. 
f e r  f a c i l i t i e s  in Markets B and D due to full cost absorption by affected 
facilities i n  these markets. 

(PCE). The cu to f f  levels correspond to target levels of annual receipts and 
differ depending on the type of d r y  cleaning machine used. 
f o r  description of cutoff levels. 

Adjustments are zero 

bSize cutbf f levels are based on base l ine  COkXJumptiQn of perchloroethylene 

See Table 7-1 

F" 
L 
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TABLE 7-13. OUTPUT ADJUSTMENTS FOR EACH SECTOR OF THE DRY CLEANING ZXDUSTRY 
REGULATORY ALTERNATIVE.AND SIZE CUTOFFd 

Industry S e c t o r  Saseline Size Cutoff3  
and Regulatory outputd (Percentaue Chanse from Baselinel 

(Mg/yr 1 . NQne 1 2 3 4 Alternative 

&elf 1 serv-) 

Reg I, 11, h 
IIIC 

577 -03.01 

-1 - 

1IIC 
Reg I, 11, & 3,891 -1.17 

R e g  I 571,949 -0 .42  

R e g  I1 571,949 -0.52 

R e g  1x1 571,949 -0.59. 

Reg I, II, h . 170,902. 0 
IIF 

-25.52 

0 

-0.32 

-0 .40  

- 0 . 4 7  

0 

0 

0 

-0.23 

-0 -29 

-0.35 

0 

0 

0 

-0 * 19 

-0 .24 

-0.29 

0 

0 

0 

-0.16 

-0.20 

-0 .24  

0 

=Total output includes output fzom facilities that use PCE and facilities that 

"Size cutoff levels are based on baaeline consumption of perchloroethylene 
- use other solvents. 

(PCE). 
differ depending on t h e  type o f  dry cleaning machine used. See Table 7-1 
f o r  description of cutoff levels. 

cRegula+ory Alternatives I, IX, and XI1 are identical for the  Coin-Operated 
and Industrial Sectors. 

The cutoff levels correspond to target levels of annual receipts and 
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TABLE 7-14. OUTPUT ADJUSTMENTS FOR MODEL W T S  I N  THE COMMERCIAL SECTCR By 
REGULATORY ALTERNATIVE AND SIZE CUTOFF" 

Model Market 3aseiine Size Cutoff3 
and Regulatory 9Ll:puc (percentaae cnanae f r m  D a S e i b e ,  

Alternative (Mg/yr) None 1 2 3 4 

Recr.l 
Market A 13 , 222 0 0 0 0 

Market 0 3,819 0 0 0 0 3 

Market C 2 5 , 4 7 6  0 0 0 0 3 

Market D 227,709. 0 0 0 0 0 

Market E 155,823 -0 .74 -0.57 - 0 . 4 1  -0.34 -0.28 
Market F 145,896 - 0 . 0 5  - 0 . 6 5  -0 .47  -0.39 -0 .32  

Total R e g  IC 371,949 -0 .42 -0.32 - 0 . 2 3  -:I, 19 -9 + 16 

.l J 

3sLu 
Market A 13,222 0 0 0 0 0 

Market 0 3,  e19 0 0 0 0 0 

Market C 2f, 476 0 0 0 0 0 
Market D 227,709 0 0 0 0 0 
Market E 155,823 -0.. 92 -0.71 -0.51 - 0 -  43 -0.36 
Market F 145,898 - 1 . 0 5  -0.81 -0 - 5 8  - 0 . 4 9  -0.41 

Total Reg IIc 571,949 - 0 . 5 2  -0.40 -0 -29 -0.24 -0.20 - 
Market A 13,222 0 0 0 0 0 

Market €3 4,052 0 0 0 . o  0 

Market C 22,595 0 0 0 0 '  0 

Market D 229,516 0 0 0 0 0 

Market E 146,730 -I. 06 -0.85 -0.63 -0 - 5 4  -0 .44  

Market F 156,068 -1.17 -0.93 -0.68 -0 . s a  - 0 . 4 8  

Total Reg IIIc 571,949 -0 -59  -0.47 -0.35 -0 -29 -0 .24 

aAdjustrnents are zero f 5 ~  facil it ies in Model Markets A and C because no 
affected facilities ate  represented in these markets. Adjustments are z e r o  
€or facilities in markets B and D due to f u l l  cost absorption by affected 
facilities in thefe markets. 

bSize cutoff levels are based on bajelina conjumption of perchforoethylene 
(PCE) .  The cutoff.level% correspond to target levels of annual receipts and 
differ depending an the type of dry cleaning machine used. See Table 7-1 
f o r  description of cu to f f  levels. 

=Weighted average output adjustments. 
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(see Tables 7-8 and 7 - 9 ) .  2.; addition, the snare of f a c i l i t i e s  wich baselice 

ven t  c o n t r o l s  is significanzly nigher for l arge  facilities tkan  f:r small' 

Zacilities. These factors taken togerher r e s u l t  in l o w e r  averaqe c a n t r o i  c a s t  

per kilogram of output and thus l o w e r  price and o u t p u t  adjuscments ar. higher 

ct l toff  l e v e l s .  

Z q y i l i b r i m  price in the  carrmrercial market i s  estimated zc increase 0.99 

percent for markets where affected dry cleaners represent about h a l f  of all 

facilities (Market E). under the most stringent regulatory scenaria.  Price 

adjustments are projecced to be about 1.07 percent f o r  market areas where 

affected cleaners dominate {Market F). This amounts t b  pennies per kilogram 

of clothes cleaned in either case. Corresponding output  adjustments in these 

.xarkecs are about 1.06 percent and 1 . 1 7  percent, respecrively. 

3s indicated i n  Sectian 4 ,  owners of coin-operated bry cieaning 

equipment are limited in the  amount of a cast inctease c h a t  can be passed 

along to consumers in. the form of a price increase. The maximum price chat 

can be charged f o r  self-service dry cleaning is equal to the maximum post- 

regulatory commercial price less the  minimum opportunity cost  of time ( $ 3 . 0 0 )  

estimated in Section 4 .  Under Regulatory Alternative 111 with no cutoff, 

f a c i l i t i e s  in connnercial Market F raiae price to 56.41 per kilogram of clothes 

cleaned. This represents the maximum projected post-regulatory price in the 

commercial sector. There€ore, self-service coin-operated f a c i l i t i e s  cannot 

* r a i s e  prices above 53.41 per kilogtzuu. Likeuise, plant-operated facilities in 

the coin-operated sector are not @le to raise prices above the m a x h ~ ~ ~  post- 

regulatory price i n  the commercial sector, 

projected f o r  the  coin-operated sector are described b e l o w .  

The price and quantity adjustments 

The self-service coin-operated sector would experience che most severe 

equilibrium adjustment f rom baseline values. 
would-increase from $1.65 to $3,24, or 96.32 percent with no cutoff. Output 

would decrease by 83.01 percent from 517 Mg per year t o  98 Mg per year. 
Adjustments for plant-operated facilities are -not as severe. Average price is 

projected to increase by about 1.07 percent and output is expected to decrease 

by 1.17 percent. 

plant-operated f a c i l i t i e s  in  t h i a  sector w i l l  rise from $ 6 . 3 4  to $6.41 and 

output will decline from a total of 3,891 Mg per year to 3 , 8 4 6  Mg per year 

Projected equilibrium price 

Based on these estimated impacts, the  average price  at 
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7.3.2 W Y E f f e c t s  

The deremining cos t s  of a regulatory Policy are  meisurea 2 y  -he 2ange 

in social welfare that i t  generates. Welfare impacts ofcen exrenc T_O 2~ 

individuals and industries in an economy. However, estinating 11:: w e  =.s 

inpaczs beyond the direccly affected markets is general ly  cost-r.:3nibi-ive 

because the resource C Q S t S  of such a task may exceed the vaiue :f :he indirect 

jrelfare efiects that are measured. 

Producer welfare impacts zesult front increased costs or' production tnac 

are f u l l y  or partiaSly absorbed by t h e  f a c i l i t y .  Facilities thac a r e  unable 

to pass along any price increase must absorb the t o t a l  increase in c t x t s .  

Zroducer welfare i,znpacr;s in t h e s e  markets are equivalent ED t h e  costs of 

c o n c r o i .  This scenario describes facilities in c o m e r c i a i  Markecs 0 and D. 

Facilities that are located in market areas where a price increase as l i k e l y  

are able to pass along a portion of the increased costs of product ion .  The 

producer welfare impact in these markets is equivalent to same porr ian  of the 

compliance COSTS depending on t h e  relative e last ic i ty  of supply and demand. 

Consumers of dry cleaning services experience-welfare impacts i n  markets 

where price and output adjustments occur. Consumer welfare impacts in markets 

represented by corranercial Madel Markets B and D age zero even though affecced 

facilities are in these market areas because p r i c e  is not affected. 

Figure 7-2 depicts the approach used to estimate welfare changes for a 

representative market with price and output impacts. Basel ine equilibrium 

occurs a t  the intersection of the demand cum%, Dl, and supply curve, Si. 

Price is at the level of Pi, with a coxresponding output level of Q1. 

Assuming the Cost-effective candidate N E S W  control increases the weighted 

average unit production cos t s  in t h i s  market, the supply cuwe will shift up 

to a position such as sa.  
relationship in the industry; assudnq the demand curtre remains s ta t ionary  is 

plausible.  The new equilibrium position is characterized by a price/output 

combination of (P2, Q2). The welfare changes attributable to the candidate 

NESHAP controls can be computed directly from Figuze 7 - 2 .  

Control costs ahould not affect the demand 

7-24 



I- 
4 

S / Q  

Q 2  Q :  
I 

Q 2  Q :  

Figure 7-2. Welfare Change Estimation 

-In a market environment, typically consumers and producers of the good 

or service derive welfare f r o m  a market transaction. The difference between 

the maximum price ConsUIPsrs are w i l l i n g  t o  pay for a good or service and the 

price they actually pay i s  referred t o  as consumer surplus. Consumer surplus 

is measured as the area under the demand curve and above the price of the 

product. Alternatively, producers derive.a surplus f r o m  a marker: transaction 

i f  the product price is above t h e  average variable cost of production. 

Producer sutplus is measured a s - t h e  afea above the supply curve and below the 

market price. 

The downward sloping industry demand curve above the baseline price of 
Pi in Figure  7-2 indicates a positive consumar surplus. 

that consrmrcrs lose some of that  surplus when the market price increases from 

e l  to P2. Spaeifically, the loss in consumer surplus is t h e  sum of areas A + 
B + C, or the  area’undar the.demand curve and between the equilibrium price3. 

The slope and position of t h e - m r k e t  supply curve indicates that  producers axe 

also receiving a surplus a t  the base lhe  price. NESHAp control coats cause 

producers to lose the surplus area E + D and gain the area A, but the slope 

Xt is also evident 
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a ition of th 

as the nec effect. 

demand ana suwpXy curves assures a producer surpius Loss 

The sum of the producer a n d  consumer surplus losses i s  an estirnare of 

the loss in social welfare due eo the candidate NESHAP cmtrol. The nec 

welfare loss i s  equal to the area E + B + C + D in Figure 7-2. Sstimarses of 

t h e  surplus changes f o r  consumers and producers and the r e s u l t i n g  change in 

soc ia l  welfare are presenred in Table 7-15 througn Table 7 - 2 0 .  These weifare 

impaces are pzojected far the first year a f t e r  t h e  reguiation is in ef fec t .  
Lesser losses w i l l  be incurred in 14 subsequent years because existing 

uncontrolled machines are being replaced with  cantrolled machines upon 

reriremenc even at baseline. Estimated welfare impacts are zero fifteen y e a r s  

a f t e r  the effective date of  the regulation assuming t h a t  rhe curfenr s t o c k  of 

uncontroiled dry cleaning macnines would have been encireiy replaced w i t h  

contzol led machines in t h i s  time period. 

Given the relative shifts in equilibrium price and output predicted for 

self-service coin-uperated facilities, the magnitude of the welfare change 

estimate f o r  t h e  coin-operated sector i s  larger than either the  comercial or 

industrial sector value Eelative co the size o f  the Seetor. T h e  estimated 

'change in social welfare of $6,256,000 is especially significant in comparison 
to the Size af the CQin-QQerated sector. A$ discussed earlier, this SeCcor of 

the industry is the smallest with a.declining growth rate in output and number 
of plants that has continued for several years. In contrast to the estimated 

RegulatDry Alternative 111 welfare loss in the corKfierCia1 Sector 

($47,600,000) ,  this figure does not appear excessive: but the  commercial 

sector is amre than 125 times a s  Large in terms of yearly dry cleaning output. 

Along the Same lfnes, estimated price and output adjustments in the C O ~ e r C a a L  

sector are relatively minor, leading to a welfare loss estimate that is modest 
in camparison to the size of the sector. 

D e s p i t e  the  predicted welfare loss i n  the coin-operated and commercial 

SeetDrs, producer and consumer surplus can actually increase  if a ZegulatOrY 

con t ro l  lea& to cost savings that cause the price of the product to fall 

instead of rite. In such a case, social welfare would increase. This 

Scenario is applicable to the i n d u s t r i a l  sector w h e r e  a gain in Welfare Of 

S274,OoO is predicted. 
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TABLE 7-15. CONSUMER WELFARE IE'ACTS FOR EACH SECTOR OF THE DRY C L Z M f N G  
INDUSTRY BY REGULATORY ALTERNATIVE AND SIZE CUTOFF ( S  THOUSANDS)C 

Iadustry Sector 
and Regulatory Size C u t o f f o  

-3 Alternarive :?one 1 L. 3 4 

3eg I, 11, & 

I I F  

R e g  I, IT, & 
S S P  

Reg I 

Reg I1 

R e g  111 

-537 -195 

-2 62 0 

0 0 0 

0 0 0 

-13,800 -10,600 -7,700 - 6 , 4 6 0  - 5 , 3 2 0  

-17,200 -13,300 -9,500 -8,080 ., -6,680 

-19,500 -15,600 -11, so0 -9,660 - 0 ,  i a o  

0 0 0 0 0 

aValues are expressed i n  1989 dollar= and rounded to 3 significant digits. 
Consumer welfare losses in first year of regulation. Costs will be rncuzred 
in subsequent yeam but will decl ine over tinhe. Recurring annual CoStS Will 
be zero 15 years a f t e r  the effective date or' the regulation assurmng that 
the current stock of uncontrolled machines would be replaced by concrolled 
machines i n  the basel ine over ' th i s  time period, 

' S i t e  cutoff levels are based on baseline eonsuption of  perchloroethylene 
WZE). 
differ depending on the type of dry cleaning machine used. See Table 7-1 
for description of  cueoff levels, 

CRegulatory Alternatavea 1, XI, and I11 are identical f o r  the Coin-Operated 
Qfld Industrial Sectors. 

The cutoff levels correspond to target levels of  annual receipcs and 
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TABLE 7-16. CONSUMER WELFARE IMPACTS FOR MODEL MARKETS IN TU5 COIXMERCIU 
SECTOR BY RSGULATORY ALTERBATWE AND SIZE CUTOFF ( s  THOUSANDS')* 

Model Market 
and Regu1atoz.y Size  C u t o f f G  

Alternative :Tone 1 2 - * - 
axu 

Market A 0 0 0 0 7 

Market B 0 0 0 0 0 

Market C 0 0 0 0 9 

Market D 0 . o  0 0 0 
Market E - 6 , 7 0 0  -5,160 -3,730 -3,130 -2,580 

Market F -7,130 -5 ,490  - -3 ,970 - 3 , 3 3 0  - 2 , 7 4 0  

Total Reg I -13,800 -10, 600 -7,700 -6,460 -5,320 

aezLL 
Market A 0 0 0 c 3 

Market B 0 0 0 0 3 

Market C 0 0 0 0 0 

Market D 0 0 0 0 0 
Market E -0,340 -6 ,440  - 4 , 6 0 0  -3,920 - 3 , 2 4 0  

Market F -8,870 - 6 , 8 5 0  -4 ,900 -4,170 - 3 , 4 4 0  

Total R e g  I1 -17,200 -13,300 -9; 500 -6,080 -6,680 - 
Market - A  0 0 0 0 0 
Market B 0 0 0 .  0 0 

Market C 0 0 0 0 ,_ 0 
Market D 0 0 0 0 0 
Market E -9,600 -7,680 -5,690 -4,870 -4,010 

T o t a l  Reg III -19,500 -15,600 . -11,500 -9,860 -a, Lao 

Market F -9,930 -7 ,  9.10 -5,830 -4,990 -4,130 

_ _ _ ~  

aImpacts are zero f o r  faci l i t ies  inpMedel Markets A and C because no affected 
facilities are  represented in these markets. Impacts are zera f o r  
facilities in Markets B and 0 due to full cast  absorption by a€fected 
f a c i l i t i e s  in these markets. Values are express in 1 9 8 9  dollar3 and rounded 
to 3 significant digits.  
Consumrtr welfare losses in first year of regulation. Costs will be incurred 
in subsequent years but w i l l  declhe aver t ime, Recurring annual cost3 will 
be zero b5 years a f t e r  the ef€ective date of the regulation assuming that 
the CurrenE stock of uncontrolled machines would be replaced by controlled 
machines in the baaeline over t h i s  time period. 

bSiza cutoff levels are basad un baseline consumption of perchloroethylene 
( P C E ) .  The cutoff levels correspond t o  target levels of annual receipts and. 
differ depending on t h e  type of clry cleaning machine used. See Table 7-1 
f o r  description o€ cutoff levels. 

D e t a i l s  may not d u m  to t o t a l s  due to rounding. 
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?=LE 7-17. PRODUCER WELFARE IMPACTS FOR EACH SECTOR OF THE DRY CLEANING 
INDUSTRY BY REGULATORY ALTERNATIVE AND SIZE ZUTOFF ( S  THOUSANDS)d 

Industry Sector 
and Regulatory S i z e  Cuto f fD  

Alternative Nane 1 2 3 4 

r,oin-oaerated 

Reg I, IL, & 
rIrc 

Xeg I 
R e g  Ir 

K e g  I11 

Reg I, 11, & 
I IF 

-1,140 -193 

-4 ,320 0 

-15, QOO -8,110 

-13,800 -10,100 

-28 ,070 -17,300 

- 274 - 274 

0 0 0 

0 0 0 

- 5 , 8 5 0  -4 ,900 -4 ,040  

-7 ,230  - 6 ,  IS0 -5,070 

-13,600 -11,800 -9, a10 

274  274 274 

~ - 

Walues are expressed in 1989 dolLara and rounded to 3 significant digits. 
Producer welfare losses in first year of regulation. Costs uill be incurred 
in subsequent years but will decline over time. Recurring annual cost3 uill 
be zero 15 years after the effective date of the regulation assuming chat 
the current stock of uncont ro l led  machines would be replaced by con t ro l l ed  
machines in the baseline over t h i s  time period. 

(PCE). 
differ depending on the type of dry cleaning machine used. See Table 7-1 
f o r  description of cutoff levels. 

CRegulatory Alternatives I, 11, and fII are idtantical fer the Coin-Operated 
and Industrial Sectors. 

bS ize  cutoff levels are based on baseline cansumption of perchloroethylene 
The cutoff levels correspond to target levels of annual receipts and 
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:.-LE 7-18. PRORUCER WELFARE IPSACTS FOR MODEL r~~~ IN THE C~:.XEXCIAL 
SECTOR BY REGULATORY ALTERNATIVE AND SIZE CUTOFF ( 5  TIiOUSANDS)* 

Model Market 
and Regulatory S i z e  C u t o f f 3  

Alternative None 1 2 3 

R E L L  
Market A 0 0 0 " 

Market B - 4 , 2 9 0  0 0 3 v 

Market C 0 0 0 0 .3 

Market D -824 -627 -452 -378 -310 

' Market E -4,780 - 3 , 6 3 0  -2,620 -2,190 -1,800 
Market F -5,090 -3,860 -2,790 -2 ,330  -1,920 

r )  

1 

Total R e 4  I -15,000 -8,110 - 5 , 8 5 0  -4,900 - 4 . 0 4 0  

-. 

Harket A 0 0 0 9 3 

Market B -6,630 0 0 0 0 

Market C 0 0 0 0 0 

Market D '1,010 -782 -558 - 4 7 3  -309  

Market E -5 ,890  -4,530 -3 , 230 - 2 , 7 5 0  - 2 , 2 7 0  

Market F - 6 , 2 5 0  . -4,830 -3,440 -2,920 - 2 , 4 1 0  

Total R e g  11 -19,800 -10,100 -7,230 -6,150 -5,070 

ErsfJLI 
Market A 0 
Market B -7,070 
Market C 0 

Market D - 7 , 1 6 0  

Market E -6,800 
Marker F -7,040 

T o t a l  Reg III -28,070 

0 0 0 0 

0 0 0 0 

0 0 0 0 
.6,330 -5,480 -4,840 -4,070 

-5,420 -4,000 -3,420 -2 ,840  

-5,590 -4*  100 -3,500 -2,900 

-17,300 -13,600 , -11,800 -9,810 

aTmpacts ax@ zero fo r  facilities in Model Markets A and C because no affected 
facilities are represented in these marketa. Values are express in 1 9 8 9  
dollars and rounded to 3 significant digits. Details may not sum t o  totals 
due to rounding. Pxoducer welfare losses in first year of regulation. 
Costa w i l l  be incurred in subsequent years but w i l l  decline over time. 
Recurring annual c o s t s  will be zexo 15 years after the effective date of the 
regulation assuming that the current stock af uncontrolled machines would be 
replaced by cont ro l led  machines in t h e  baseline over this t i m e  period. 

bSize cutoff  level3 are basad on basel ine consumption of perchloroethylene 
(PCE). The cutoFf levels correspond to target levels of annual receipts and 
d i f f e r  depending on the type of dry  cleaning machine used. Sea Table 7-1 
f o r  description of c u t o E f  levels. 
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TABLE 7-19. E T  WELFARE IMPACTS FOR EACH SECTOR OF THE DRY CLEANING INDUS’;7fzy 
9’1’ REGULATORY ALTERNATIVE AND SIZE CUTOFF is THOUSANDS)d 

Industry S e c t o r  
tnd Regulatcry Size c u t o f f 3  

Alternative None 1 2 3 4 

Xeg I, TI, i 
I I I C  

Reg f 

Reg SI 

Reg I11 

R e g  I, IT, & 
I I F  

-1,670 -388 0 0 n 

-4 ,580  0 0 0 

-29,000 -18,800 -13,600 -il, 400 -4,360 

-37,000 - 2 3 , 4 0 0  -16,700 -14,200 -11,700 

-47,600 -32,900 -25,100 -21,600 -18,000 

274 27 4 274 27 4 27 4 

*aValues a r e  expressed in 1989 dollars and rounded to 3 significant d i g i t s .  
Details may not sum to t o t a l s  due to rounding. Net welfare impacts are the 
sum bf producer and C O n s u m t 3 r  weifare impacts. Producer and consumer welfare 
Losses in first year of regulation. Casts will be incurred in subsequent 
years but w i l l  decline over time. Recurring annual costs will be zero 15 
years af ter  che e f f e c t i v e  date of the regulation assuming that the curren t  
stock of uncontrolled machines would be replaced by c o n t r o l l e d  machines in 
t he  baseline over t h i s  time period. 

(PCE). The cutof f  levels correspond to target levels of annual receipts and 
dif fe t  depending on the type of dzy cleaning macbine used. 
for deactiprion of cutoff  levels. 

and Industrial Sectors. 

bSire cutoff l eve l s  aze based on baseline consumption of perchloroethylene 

See Table 7-1 

CRegulatory Alternatives I, 11, and I11 are identical for the Coin-Operated 
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TABLE 7-20. NET WELFARE 1,WACTS FOR'MODEL MARKETS IN THE: CCMMERCIAL SECTOR BY 
REGULATORY ALTERNATIVE AND SIZE CUTOFF ( $  THOUSANDS)" 

Model Market 
and Regulatory S i z e  Ca:offD - A1 t e r n a t  i v e  None 1 2 d 4 

E e L L  
Market A 0 0 0 0 0 

M a r k e t  B -4,290 0 3 0 0 

Market c 0 0 0 0 0 

M a r k e t  D -824 -627 -452 -378 -30 9 
Market E -11,600 -8,790 -6,350 -5,320 -4,380 

Market F 1 2 , 3 0 0  -9,350 -6,760 -5,660 - 4 , 6 6 0  

Total Reg I -29,000 -18,800 -13, 600 -11,400 -9,360 

&a 

Market A 0 0 0 0 0 

Mprker B - 5 , 6 3 0  0 0 0 il 

M a r k e t  C 0 0 0 0 0 

M a r k e t  D -1,010 -7 82 -557 -473 -38 9 

Market E -14,200 -11,OOO -7,840 -6,660 -5,500 

Market F -15,200 -11.700 -8,340 -7,090 -5,860 
Total Reg If -37,000 -23,400 -16,700 -14,200 -11,700 

B & L L u  
Market A 0 0 0 0 0 
Mazket B -7,070 0 0 0 0 

Market C 0 0 0 ,  0 0 

Market E -16,400 -13, roo -9,700 -8 ,290  - 6 ,  Bao 

Marker D -7,160 -6,330 - 5 ,  4 8 0  -4 ,840  -4 ,070  

Marker F -17,000 -13,500 -9,940 -8,490 -7,040 

Total Reu III -47,600 -32,900 -25,100 -21,600 -18,000 

aIntpacts are zezo f o r  f a c i l i t i e s  i n  Model Markets A and C because no affected 
Values are express in 1989 
Details may not sum to totals 

facibities are represented i n  these markets. 
dollars and rounded to 3 significant d i g i t s .  
due t o  rounding. N e t  welfare impacts are the sum of producer and COnSum3f 
welfare impacts, Producer and consumer welfare &osjes in first year Of 
regulation. 
over time. Recuxring annual costs w i l . 1  be zexxt 15 years a f t e r  the effective 
date of the regulation assuming that  the curpent stock of uncontrolled 
machines would be replaced by con t ro l l ed  machines in the baseline over this 
time period. 

(PCE). T h e  cuto€f levels correspond to taxget levels of annual receipt3 and 
differ dewnding on the type of dry  cleaning machine used. 
f o r  deacription of Cutoff levels,. 

Costs w i l l  be incurred in subsequent years but w i l l  decline 

bSize cutoff levels are based on baseline corwunptian of perchloroethylene 

See T a b l e  7-1 
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Aggregating tke weifare effecgs.from each sec toz  leads t o  an indusrry 

tzstimate of the regulatory cost. The t o t a l  induscry welfare cost is escimated 

zo be $43,250,000 under Regulatory Alternative Ti with no size c u t c f f .  

Csnsumers of dry cleaning services are projected to lose a re la t ive ly  smaller 

portion or' t he i r  welfare (318,000,000) than producers (S30.000,OOO). With a 

s i z e  c u t o f f  corresponding to $100.000 in annual receipcs tcutaff 4 )  welfare 

impacts are considerably lower. ?reducers lose an esLimated S4,800 ,000  and 

consumers l o s e  $6,680,000 f o r  a net welfare l o s s  of .511,400,000. 

7 . 3 . 3  - 
To comply with a regulatory standard, faciiities will normally incur 

control  costs  and may have to reduce production levels, modify production 

processes, o r ,  as a last resort, shut down. In the s n o r t  run ,  t h e  decision to 

3nut down depends on the relat ionship between tr,e p r i c e  of the service ana the 

average var i ab le  CQSE of production. The p o s i t i o n  of the average var iab le  

COSE cxrve i s  difficult :a estimate wirhaut t h e  a i d  of  decai led f i n a n c i a l  data 

including input p r i c e s .  As a resul t ,  t h i s  section offers qualitative impacts 

based on output adjustments far each sector .  CLosures measured in this way 

privide an estimate of p lant  closures that is nec o f  new plants enter ing  che 

market. In 0th- words, i f  the regulatory alternative resu l t s  i n  10 plant 
closures and 7 plant start-ups,  the  value estimated in t h i s  a n a l y s i s  

corresponds to 3 net plant closutes. Although t h i s  may tend to underestimate 

:he total number of planrs clasing, two additional assumptions have the e f f e c t  

of making the estimates worst-case in tenus of n e t  c l o s u r e s .  First, it is 

assumed that  facilities do not  reduce capacity u t i l i z a t i o n ,  but rather, the 

e n t i r e  output reduction is accounted f o r  by facil it ies shutting down. 

addition, it is  assumed that the smallest plant3 affected account for  a l l  the 

p lan t  closures. 

* 

In 

-Tabla& 7-21 and 7-22 show the number of fac i l i t ies  in each Sector and 

model mazket that  would shut down i n  net  i f  the  entire output reduction was 

accounzed f o r  by the smallest f a c i l i t i e s  leaving the industry. 

closures w i l l  not l i k e l y  reach these levels, but f o r  po l icy  eva luat ion  t h i s  

worst-case analysis of n e t  closures is helpful. 

N e t  plant 
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TABLE 7-21. PROJECTED WORST-CASE NET PLANT CLOSVRES IN EACH SECTOR OF TEE 
CLEANING INDUSTRY BY REGULATORY ALTERNATIVE AND SIZE CUTOFFP 

Industry Sector  
and Regulatory S i z e  C u t o f f P  

Alternative None 1 2 3 4 

cain-- - P'ViL22) 

Xeg I, 11, & 190 36 0 0 0 
IIIC - 

Reg I, 11, & 163 
IfIC 

0 0 0 

zeg I 1,001 337 147 88 23 

R e g  I1 1,246 421 182 110 28  

R e g  111 1,415 493 221 135 3 4  

r 

R e g  I, 11, & 0 0 0 .  0 0 
I I I C  

~ P 

=Prejected net closures are computed by dividing the estimated change in 
output (Table 7-13) measured in kg per year by the  minimum size affected 
plant. Values reflect t he  assumption that plants do not reduce capacity 
utilization. 

bSite cutoff  levels are based on baseline conaaunption of perchloroethylene 
(PCEI. The Cutoff Levels cotrejpond to target levels of annual receipts and 
differ depending See Table 7-1 
f a r  description o f  cutoff levels. 

CRegulatory Alternatives I, 11, and I11 are identical for the Coin-Operated 
and Industrial Sectors. . 

the  type of dry cleaning machine used. 
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?=LE 7-22. 'PROJECTED WORST-CASE NET PLANT CLOSURES El EACH MODEL :.'-ET GE' 
THE COEpllERCIIZL SECTOR BY REGULATORY ALTERNATIVE AXD S Z X  C'JTOFFa 

Model Market 

AlternaEive 

aesu  

and Regulatory Size Cutoff3 
N Q R e  1 2 3 4 

Market A 3 0 0 0 0 

Market B 0 0 0 0 0 

Market C 0 0 0 0 0 

Market D 0 0 0 0 '  2 

Market E 485 163 71 43 11 

Market F 5 1 6  17 4 76 45 12 

T o t a l  Rep I I., 001 337 147 a a  23 

E.z%LL 
Market A 0 

Market B 0 

Market C 0 

Market D 0 
Market E 604 
Market F 642 

T o t a l  R e g  11 1 , 2 4 6  

0 

0 

0 
0 

204 

217 

421 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

8 8  53  14 
94 57 1 4  

182 110 28 

Market A 0 0 0 0 3 
Market B 0 0 0 0 0 

Market C 0 0 0 0 0 

Market D 0 0 0 0 0 
- Market E 695 . 2 43 10 9 67 17 

Market F 72 0 250 112 6a 17 

Total Reg III- 1,415 4 93 221 135 34 

=Projected net-closures are computed by dividing the estimated change in 
output ( T a b l e  7-14) measured in kg per year by the miniutum Size  affected 
p1an.c. Values reflect the assumption t h a t  plants  do not reduce Capacity 
utikization. 

bSize  Cutoff levels are based an basel ine consumption of perchloroethylene 
(PCE).  
differ depending on t h e  type of dry cleaning machine used. 
f o r  description of cutoff levels, 

The  cutoff  levels correspond to target levels of annual rece ipts  and 
See Table 7-1 
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Once again, the se l f - se rv ice  ioin-operated f a c i l i t i e s  wouia  experience 

t he  mast s i g n i f i c a n t  impacts w i t h  a potential far 190 n e t  planrs closures 

without a size cutoff. T h i s  represents 89 percent  of t h e  seif-serve 

facilities. Projected worst-case ne t  closures of plant-operated faci;i.,es in 

t h i s  s e c t o r  total 1 6 3  with no size Cutoff. This represents  about 6 ~ z ~ ~ = n t  of  

t he  plant-operated f a c i l i t i e s  in the coin-operated sector, %cause ary 

cleaning represents only about 10 percent of a coin-operated laundry's total 

receipts, t h i s  estimate of plant.elOsure is defined as t h e  estimated number of 

coin laundries t h a t  would discontinue t he i r  dry cleaning l i n e  of bus iness .  

Given p a s t  history and recent trends af the coin-operaced seccor same "plant  

closures" will probably occur, but it is uncertain whether they  will be caused 

by regulatory compliance c o s t s  o r  a n a t u r a l l y  declining growth race. 

Model Markets E and F i n  the cormnercial s e c t o r  represent  markers i n  

which output reductions are likely. Based on the e s t h a r e d  Qutuut  reductions 

and the  minimum a f f e c t e d  p l an t  size, potenzial n e t  closures ln these two model 

markets t o t a l  1 , 4 1 5  under Regulatory Alternative 111 w i t h  no cutoff. However, 

in each of these model markets estimated output reductions are less than 2 

percent of total output. 

fn view of the size of the estimated output reduction, commercial plants  

w i l l  ptobably a d j u s t  production levels without actually closing cheir 

facilities. Evidence from Census dara indicates that facilities do respond to 

changes i n  t h e  q u a n t i t y  demanded by increasing or reducing output per 

f a c i l i t y .  Census data indicate that commercial f a c i l i t i e s  w i t h  p a y r o l l  were 

operaFing at higher output levels an average i n  1987 than i n  1982. 

OR average annual receipts, t h e  number of plants, t h e  base pfice, and t h e  

share of receipts from dry cleaning act ivi t ies ,  the avetage facility dry 

cleaned 24,489 kilograms of clothing in 1982 arid 28,335 k i l o g r a m  in 1987. 

One industry spokesman indicated that these changes do not reflect a trend 

toward larger dry cleaning plants.; rather, plants are operating at a highez 

capacity u t i l i z a t i o n  (Fisher, 1990a) . 

using data 

Finally, no plant closures are projected for the industrial sector in 

view of the cost savings expected for t h i s  sector. 
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- m .  8 . 4 . 7  -7 - F f+- 

:?.e &g cleaning NESHAF may cause short--mn p r i ce  ixpacts in the three 

i r y  cleaning sectors being examined in t h i s  analysis. if the short-run effect 

;f E? zegulatory alternative i s  KO increase che equiiibtium price of dry 

=leaning services  (in a given sector), then the shor t - run  market-clearicg 

3urpuc cf services will be lower than the baseline output. Zf t h e  market- 

zlearizg output declines, so may the demand f o r  labor services by operators o f  

5ry cleaning f a c i l i t i e s .  Indeed, the reduction of labor demand =ay be 

approximately proportional to the reduction in demand for d r y  c lean ing  

services. current employees in dry cleaning f a c i l i t i e s  may incur a welfare 

Loss in the form of reduced pay Or lost jobs. T h i s  section discusses the 

a n t i c i p a t e d  employment effects of the  dry cleaning NESHAP. 

Facilities subject to regulation under the  NESHAP are generally 

classified in one of three four-digit Standard Industrial Class i f icat ions  

{ S I C S ) :  7215 (Coin-operated laundries and dry cleaning), 7216 ( D r y  c lean ing  

plants, except rug cleaning), and 7218 (Industrial launderers) - Nearly all 

industrial launriering facilities (SIC 7218) are already in compliance with the 

regulatory alternatives considered and those facilities that might be affected 

have a near-perfect substitute f o r  dry cleaning--water laundering. In 

addition, facilities in this sector are projected to realize a cost savings.  

Consequently, the anticipated output impacts on industrial launderers are 

likeiy to be zero,  so employment effects in this sector are not considered 

fu r the r .  

The employment effects in the coin-operated dry cleaning sector are a l so  

not presented, but Ear a vary different reason. The economic impacts analysis 
indicates that  the  NESHAP would cause substantial facility cldsures unles s  &PA 

exempts small facilities. EPA will thus probably exempt small coin-operated 

facilities, effectively exempting them a l l .  Coafequently, the employment . 

effects of the N E S W  are expeezed to be minor, 

Effectively, this leaves cornmarcia1 dry cleaning plants .(SIC 7216) as 

the potentially-affected papulation. .Two employment effects of the  NESHAP in 

t h e  cqmmercial sectors  are considered: employee displacements and employee 
displacement costs. Displacements are job terminations that result from cut- ' 
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jacks at operating f a c i l i t i e s '  and/or. plant closures. 

welfare losses ir.curred by those workers displaced by t l l e  NESHAP. 

:isplacement costs are 

PP D-. For reasons discussed i,-. Secrion 4; t h e  NFsHAz 

;rill have no long-run price or quantity impacts r e l a t i v e  EQ baseline. S r i e f l y  

stated, retiring controlled and uncontrolled dry cleaning machines are being 

replaced at baseline by con t ro l l ed  machines, so the long-run baseline pr ice  of 

dry cleaning services already reflects con t ro l  costs. Consequently, the 

NESHAP causes no long-run quantity inpacts either, implying no change in long- 

run commercial dry cleaning Sector emibloyment. 

The NESHAP may nonetheless cause short-run disturbances i n  price, 

output,  and employmenr i n  the commercial dry cleaning SecrSor. Aggregate 

short-run output reductions are projected tQ range from 0.42 percenr of 

baseline f o r  Regulatory Alternative I to 0.59 percent or' baseline f o r  

Regulatory Alternative 111. With market quantity impacts below one percent of 

base l ine  under a l l  alternatives, conceivably the market adjustment will OCCUK 

through output reductions at many facilities rather than through complete 

closures at relatively few. If, however, f a c i l i t i e s  are affected in one or 

more markets with baseline average variable'costs relatively close to pr ice ,  

then these facilities will likely close. 

Annualized compliance costs under Regulatory Alternatives  11 and III are 

in the neighborhood of $2,000 to $5,000 for moat a f f e c t e d  facilities (see 

Table 7-9). An annualized cost of $4,500 represents 4.8 percent of receipts 

of a facility with annual rece ipts  of $94,000, 6 . 7  percent of r e c e i p t s  of a 

$67,000 f a c i l i t y ,  11 percent of rece ipts  of a $ 4 1 , 0 0 0  facility, and 25 percent 

of ZeCeiptS of an S18,OOO facility. Affected f a c i l i t i e s  in some markets will 

be unable t o  pass along coat increases even in the short-run, and those in 

other markets rill be able to paas along cost increases only f o r  a short time 

until new facilities open. Such facilities may be unable tQ absorb annualizeti 

compliance costs as high as  25 percent of receipts, Some closures w i l l  likely 

occur. . 

Because closures are likely t o  occur, and output reductions among 

operating facilities can themselves result in worker dizplacementJ, t h i s  

analysis assumes that short-run employment impacts of regulatory alternatives 

are proportional to projected output effects. An estimated 176,836 workers 
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are on payroll at commercial ‘dry cleaning plants in 1991.’ 

5ispLacements of +he three Regulatory ALternatives at various size cutoffs 
iT?lied by the methodology and assumptions are presented in Table 7-23. 

The worker 

TABLE 7-23. PROJECTED W 6 W R  DISPfrACEMEXl”Td 

Size Cutoff 
Regulatory 

Alternarioe None 1 2 3 4 

I 

IX 

I11 

7 43 566 . 

920 707 

1.043 831 

- 

407 336 283 

513 42 4 354 

619 513 4 2 4  

aCommercia1 ciry cleaning sector, payroll  employees only, asswning 1991 
baseline empLoyment of 176,836 workers and shorn-run output reductions from 
Table 7-13. 

. Displaced workecs suffer welfare losseJ 

through several rnechanisk .(see Hazrmrmesh, 1989; Maxwell. 1989:  Blinder, 1988; 

FL&, 1984;  and Gordon, 1978): 

foregone wages and benefits during jab search, 

out-of-pocket search Costs, 

diminished wages and/or job sarisfaction at new jobs, and 

psychological cos t s .  

Displacement risk, like rislca of injury, risks of death, or otherwise 

unpleasant working conditions, i s  a negative job attribute f o r  which workers 

receive compensation in competitive labor matkets ( A b a w d  and Ashenfelter, 

1981). Abowd and Ashenfalter (1981) fouad that: the labar market compensates 

anticipatsd Layoffs and unemployment by 2 to 6 percent higher wages per year. 

Tope1 (1984) used a hedonic wage function to estimate that an anticipated ane- 
paint increase in the probability of unuaploymsnt (e.g. frum 6 per hundred 

IThere w e r e  163,369 payroll woxkers in t h e  coxunercial sector in 1987 
(U.S. Deparunent of Cornmercer 1990b). The 1991 estimate is computed based On 
the  1987 value and.a 2 percent annual growth rate (see T a b l e  2 - 9 ) .  
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workers to 7 per hundred workers) requires a 2.5 percent increase in wages ca 

compensate workers. 

Anderson and Chandran (1987) developed and demonstrated a methodology LLO 

compute a willingness-to-pay based estimate of worker aisplacemenc using 

Topel's estimated cornpensacing wage differential. Their method is analogous 

to that used by economists to estimate the impl ic i t  value of a life using 

labor market data (see Moore and Viscusi ,  19901. The hedonic dispiacement 

cost estimate conceptuaLly approximates the one-rime willingness-to-pay to 

avoid an involuntary unemployment episode. Theoretically, it includes all 

worker-borne costs ner of any off-setting pecuniary or non-pecuniary 
"benefits" of unemployment (e-g., unemployment compensatian, leisure cime 

enjoyment). The hedonic displacement cqst estjrnate is a net present 

valuarion. 

Annual (1991) earnings in t he  (payroll commercial) dry cleaning induscry 

are $11,504 (U.S. Department of Labor, 1991b). Using Topal's cornpensacing 

differential  estimate and the Anderson-Chandran methodology, dry cleaning 

workers would demand an' annual compensating d i f f e r e n t i a l  of S288 ($11, S O 4  * 
- 0 2 5 )  to accepr a one-point increase in the probability of displacement. 

is assumed that they would be w i l l i n g  t o  pay an equivalent amount to avoid 

such an increase in the probability of displacement. The implied s t a t i s t i c a l  

cost of an involuncary layoff is thus $28.000 ($288/.01). 

It 

Regulatory Alternative I1 would displace a projected total of 920 

workers (with no site cutoff). The displacement cost would be 5 2 6 . 5  million. 

The! estimated worker dLsplacement cost o f  $26.5 million under.Regulatory 

Alternative I1 w i t h  no size cutoff f a l l s  to $10.2 million under size Cutoff 1. 

Table 7-24 shows the woxker dislocation costs i n  the commercial sector Under 

each regulatary alternative and size cutoff. 

As noted previously, worker displacement costs are computed based on the 

e s f h t e d  output reductions in the commsxcial sector, Output reductions occur 

as  facilities increase prices to cover the increased costs  of production due 

to costs of con t ro l ,  An increase i n  production costs would have occurred even 

in the  absence o f  regulation, howevez, as owners o€ dry cleaning fac i l i t ies  
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TABLE 7-24. ?ROJECTED WORKER DISPLACEMENT COSTS ( $  MILLIONSfd 

Size CutoEf 
Regulatory 

f 
- 

alternative None L 2 - 4 

- 
I 21.4 16.3 11.7 5.7 8.2 

I1 2 6 . 5  2 0 . 4  14.8 12.2 i o  . 2  

I11 30.0 2 3 . 9  17.8 14.8 12 - 2  

acomercial dry  cleaning sector, payroll employees only; assuming projected 
worker displacemenrs from Table 7-23. O n e - t h e  (non-recurring) costl. 

replaced retiring uncontrolled machines with controlled machines. Therefore. 

the ou tpu t  reduction used to estimate worker displacemenc and dispiacemenc 

costs would have occurred in the baseline over a 15 year t h l e  period (assuming 

all uncontrolled machines would have been replaced over this time p e r i o d ) .  

Implicit in the  estimated displacement costs is the assumption thar. t h i s  

baseline output reduction--and corresponding reduction in employment--would 

have  been accounted fox through attrition rather than worker dislocation. In 

. other words, the present value of foregone future displacement is assumed to 

be zero. 

7 . 4  OWNERSHIP ADJUSTMENTS IN comRcru DRY CLEANING SECTOR 

To estimate the f inancia l  impacts af the regulatory a l ternat ives  on 

businesses, estimating the number of firms they affecc is necessary. 
explained i n  Section 7.1, not all dry cleaning facilities would be affected by 

the regulatory alternatives behg considered. 

cleaning sector itself, facilities that use solvents other than PCE and PCE 

f a c i l i t i e s  that are already i n  compliance with the a l ternat ives  . (perhaps 

because of s t a t e  regulations) will be unaffected by the NESHAP. 
that seine firms will also be unaffected by the NESWAP. 

AS 

within the ccfmercial dry 

T h i s  Sugge3CS 

Affected firms and affected facil it ies are one-and-the-same for single- 

plant firms ( i . e . ,  s ing le - fac i l i ty  fim without an affected f a c i l i t y  are  
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th-elves unaffected as business entities). In the case of multiplant firms, 

t h e  rider of affected firms is hardet to estimate. A six-facility finu. for  

example, might have s i x  affected facilities, six unaffected f a c i l i t i e s ,  or any 

combination of both. In this analysis. it is assumed t h a t  the p r o p o r t i c n  of 

affected firms is  identical t o  the proportion of affected f o r  all 

firm sizes. The estimated total number of affected firms is probably n o t  t o o  

sensitive to this assumptien because only 478 ~f 27,332 Firms (1.75 percent) 

have maze than t w o  facilities (see Tables 5-2 and 5-4 in Section 5 ) .  

. Estimates of affected firms are presented i n  Tables 7-25 through 7-28. 

Affected firms are categorized by s i z e  and baseline financial condition. 
Tables 7-25 and 7-26 present estimates o f  affected f i rms by Size and condition 

assuming t h e  financial scenario I relationship berueen f i r m  size and 

cbndition, while Tables 7-27 and 7-28 are based on the the financial scenario 

I1 assumption. 

The financial impact of a regulatory alternative On a firm depends 

largely an the number and type of afhcted facilities it Q-Sr i f  any. 

Because large numbers of unaffected facilities and unaffected companies exiatsr 

many finas are not  affected. Because most firms own a single facility and 
most facil it ies have a single machinel most &ft=ct-CL firms are affected by the 

capital and annual operating casts o€ a singfe con t ro l  device. Others, 

however, are financially affected by the capital and annual operating costs of 

two or more control devices because they own more than one machine in one or 

m o r e  facilities. 

The facil ity weighted-average equipment prices and annual operating 

coats faced by f i r m s  in various receipts ranges under the three regulatory 

alternative$ are presented in T a b l e  7-29. 

all alternatives E a r  finxu under $100,000 annual receipt3 because they are 

essentially *sfngle-machine ffrmJ." F i n n s  over 5100,000 would face equipment 
coats of $15,000 t o  $17,040, on average, 

E q u f m n t  Costs are similar under 

This analysis assumes that the owner(s) of an affected f i r m  Will t r y  to 

pursue a course of action that maximizes the value of the E h U r  subject tb 
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“XBLE 7 - 2 5 ,  .-ER OF AE’FECTED.DRY CLEANING FIRMS BY SIZE AND BASELINE 
FINANCIAC CONDITIIIN, FINANCIhL SCENAELIO I--REGULA3ORY ALTERNATIVES 
I AND I1 

2eceipts Range Baseline Financial Condition 

($000) Total B e l o w  Average Average AbOVS Average 

<2 5 

25-50 

3,188 3,188 0 

1,684 sa . 1,626 

0 

0 

50-75 

75-100 

100-250 

250-500 

>SO0 

Total 

772 0 772 0 

660 0 6 60 0 

1,620 0 1,059 561 

680 0 0 6 8 0  

376 0 0 37 6 

8,980 * 3 ,246  4,117 1,617 

“Number of affected finas in each receipts range computed based on the 
. assumption that the proportion o f  affected f i - . - i s  identical to the 

proportion of affected facilities (see Tables 2-2, 5-2, and 7-21, 

bAssumes a positive relatioaship between €inn size and baseline financial 
condition (Financial Scenario I). The ahare o f  affected firxu in below- 
average, average, and above-average financial’condition in each receipts 
range is based on the distribution reported in T a b l a  5-5 fer all firms. 
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Receipts Range Baseline Financial Condition 

($000) T o t a l  BeLow Average A v e  z: age Abcve Average 

<2 5 

25-50 

50-75 

75-100 

100-250 

250-500 

>500 

Tota l  

3.396 

1,896 

956 

8 7 6  

2,188 

920 

512 

1 0 , 7 4 4  

3,396 

65 

0 

0 

0 

0 

0 

3,461 

0 

1,831 

956 

8 7 6  

I, 430 

0 

0 

5,093 

d 

0 

0 

758 

920 

512 

2,190 

a N u m b e r  of affected firms in each wceipta  range computed based on the 
assumption that the proportioa of  affected firms is identical to the 
proportion o f  affected f a c i l i t i e s  (see Tables 2-2, 5-2, and 7-31. 

bAssumes a positive relationship between fixn size and baseline financial 
condition (Financial Scenario I). The share of affected firms in below- 
average, average, and above-average f inancial  condition in each receipts 
range is based on t h e  distribution reported in T a b l e  5-5 for all firms. 
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TABLE 7-27. NUMBER OF AFFECTED DRY CLEANING FIRMS BY SIZE AND BASELINE 
FINRNCIAL CONDITSON, FINANCIAL SCENARIO II--REGULATORY 
ALTERNATIVES I AND XI 

Receipts Range Baseline-Financial Condition 
-- 

($000)  Total B e l o w  Average Average Above Average 

<25 

25-50 

50-75 

75-100 

3,188 

1 ,604  

772 

660 

7 9.7 1,594 

4 2  1 8 42 

193 386 

165 330 

797 

42 I 

193 

165 

10 0-250 

250-500 

>SO0 
- 

T o t a l  

1,620 405 

680  170. 

37 6 94 ' 

a, 980 2,245 

8 10 405 

340 170 

188 94 

4 ,490  .. 2,245 

aNumbsr of affected firaw in  each receipts range computed based on the 
aszwmption that  the proportion of affected firmJ is identical to the 
proportion of affected facilities (see Tables 2-2, 5-2, and 7-21. 

bAssumes that 25 percent of affected finnj are below-average, 50 percent of 
affected firoJJ are average, and 25 percent of affected fi- are above- 
average financial condition in the baseline (Financial Scenario 11). 
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TABLE 7-28. NUMBER OF AFFECTED DRY CCEANXNG FIRMS BY SIZE AND BASELINE 
FINANCIAL CONDITION, FINANCIRfr SCENARIO II--XGuLATORY ALTERNATIVE 
I11 

Receipts Range Baseline Financial Condit ion 

($000) T o t a l  B e l o w  Average Average Above Average 
~ 

125 3,396 

25-50 I, 896 

849 1,698 

4 7 4  9 4 8  

0 4 9  

4 7 4  
- 

50-75 95 6 239 477 239 

75-100 87 6 219 4 38 219 

100-250 2 ,  f8E 5 47 1-, 094 5 47 

250-500 920 230 460 230 

>500 512 12 a 257 128 

TQtal 10,744 2,686 5 , 5 7 2  2 ,686  

I I 

aNumber of'affected firms in each receipts range computed based on the 
assumption that t h e  proportion of affected fizms is identical to the 
proportion of affected facil it ies (see T a b l e s  2-2,  5-2, and 7-3). 

.~~ssumes that 25 percent of affected f fws are below-average, SO percent of 
affected firms are avezage, and 25 percent of affected firmj are above- 
average financial condi t ion in the baseline {Financial Scenario XI). I 
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TABLE 7-29. INSTALLED PRICE OF CONTROL EQUIPMENT AND ANNUAT OPERATING COST, BY 
REGULATORY ALTERNATIVE AND SIZE OF FIRMa 

Receiats Range R e g u l a t o r y  Equipment Price Annuai Operacing 

<2 5 I 7,515 338 
($000) A 1  t erna t ive ( $ 1  Cost ( S  1 

25-50 

50-75 

75-100 

3100  

If 

rzr 
I 

I1 

I I1 

\ I  
ST 

I11 

I 

r r  

r 
1 x 1  

I1 

6,682 

6,701 

7,302 

6,613 

6 ,' 65.1 

6,804 

6 , 4 5 1  

6,550 

7,334 

6 , 7 8 0  

6,829 

16,530 

15,222 

1,789 

i, 838 

272 

1,471 

1 , 5 8 0  

186 

789 

I, 121 
137 

1,098 

1 , 4 4 7  

-99  

1,804 

15,274 2 , 7 4 5  111 

= A l l  c o s t s  are weighted-averages across affected f a c i l i t f e a  and firnu. Costs  
are computed using the distribution of facilities and firms reported in 
T a b l e s  7-2, 7-3, and 7-25 through 7-28 and the costs reparted in T a b l e s  7-6 
and 7-7. 

uncertainties about actual costs of compliance and the behavior o f  other 

f i r# .  The omera' response options include 

closing the faci l i ty ,  

bringiag the fac i l i ty  i n t o  compliance w i t h  the regulation, and 

selling the fac i l i ty .  

If the expecred post-compliance value of an affected faci l i ty  is negative (or 

simply lower than the "scrap value" of the facility), the owner of the Plant 
will likely close it. If the expected post-compliance value i s  posit ive and 
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greater than the scrap value, the owner w i l l  either bring it into compliance 

QL sell it to another firm that  w i l l  do so. 

- 
Whether the firm keeps or sells rhe f a c i l i t y  depends on the financial 

condition of the f f z m .  If t h e  f i r m  has and/or can borrow sufficienr f.a& to 

make d facility compliant, it keeps the f a c i l i t y .  If instead the f i -T  has 

inadequate funds and debc capacity, it sells or closes the f a c i l i t y .  in t h i s  

analysis, it is assumed that firms in below-average financial condition cannot 

borrow money. These finns either have sufficient cash and purchase the 

control, equipment, or they have insufficient funds and sell the f a c i l i t y  to 

another firm. 

r 

Firms  in average or above-average financial condition are assumed to 

borrow the required funds, though possibly some of them will use i nce rna l  

funds instead of or in conjunction with borrowing. It iS assumed thar seven- 

year bank notes a t  11 percent interest are available  to above-average €inns, 

and that similar notes at 11.5 percent i n t e r e s t  are available tQ average 

fitms. The annual amortized (principal plus interest) payments on these 

notaa--available only t o  fir& in above-average or average financial 
r 

condition--are presented i n  Table 7-30. Just a s ’ t h e  control equipment Costs 

vary l i t t l e  acrass firms under $100,000 annual receipts, sa do the note 

payments. N o t e  payments for fi& in average and above-average financial 

. condition are very sixtilax because the intereat rates are within one-half 

percent of one another. Even though lenders are assumed to view f i rms in 
below-average financial condition as much riskier than those i n  average 

financial condition, they age aasumed to view above-avexage fitms as Only 

slightly less risky than average finus. 
f 

Firms that  purchase control devices with cash have high i n i t i a l  cash 

outlays but low recurring annual expenses. Firms that purchaae control 

devices w i t h  borrowed funds have low initial cash outlays but higher recurring 
annual expenses. 

incurred by firms of different types and sizes are presented in Table 7-31, 

aS described above, f irm in average and above-average financial c o n a t i o n  can 

boezou funda and thus don’t have to use cash to purchaje con t ro l  equipment. 

Their recurring annual expenses, however, include interest and principal  

payments on seven-year nates in addition to annual operating costs. Fi-laJ in 

The initial cash outlays and recurring annual expenses 
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7-30. W W U  PRINCIPAL AND INTEFSST PAYMENTS ON A SEVEN-YEAR NOTE 3Y 
2j3GUIATQRY ALTERNATIVE, FIRM SIZE, AND IIITEREST RATE (5)” 

Reguiacory Alternative 
--- I Ti A L A  

<$25,000 Annual Receipts 
11.0% note I, 595 1 , 4 1 8  1,422 

11.59 note 1,621 1,441 L, 445 
$25,000-50,000 annua l  receipts 

11.05 note 1,550 1,403 1,412 
11.59 note 1,575 1,426 1,434 

11.02 note 1 , 4 4 4  I, 369 I, 390 
11.5% note 1,467 I, 391 1,473 

$50,000-575,000 annual receipts 

S75,0QO-S100,000 annual receipts 
11.0% n o t e  

11.5% note 
>$100,000 annual receipts 

11-.0% note 
21.5% note 

1,556 1; 439 1 , 4 4 9  

1,582 1, 462 1,473 

3,510 3,231 3,241 
3.567 3.283 3.294 

aSeven-year notes a t  11.5 percent interest available ta f inns  in average 
financial condition: 11 percent notes available to above-average f i rms .  
Costs axe computed u s i n g  data from Table 7-29. 
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T.aLE 7-31. I ? U T I A L  CASH OUTLAY REQUIREMENT' AND RECURRING ANNUAL EXPENSES" dY 
FIRM SIZZ, r r m x r a  CONDITION, AND REGULATORY ALTERNATI-:P IS) 

Firm Financial Condition 
Recezpr;s R e p l a C o r y  Average Average -:ibov~ iverage 

Zange Alt e zn- Cash Annual Cash Annual Cas:: Annua L 
($000) atives Out lay  Expense Out lay  Expense Cut l ,  : Expense 

<2 5 .. 

I1 

I11 

25-50 1 

TI 

3.3-7; 

75-100 

> l o o  

I 

If 

I11 

I 
TI 

1 x 1  

7,515 

6,682 

6,701 

7,302 

1 6,613 

6,651 

6,804 

6,451 

6,550 

7,334 

6,7811 

6 ,  a29 

16,538 

1s , 222 

330 

1,789 1 

1,838 

272 

I, 471 
I, 580 

186 

7 9 8  

1,121 

137 

1,098 

1,447 

-99 

1,804 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

I, 959 

3,230 

3 , 2 8 3  

I, a 4 7  

2,897 

3 , 0 1 5  

1, 653 

2,189 

2,533 

I, 719 

2 , 5 6 0  

2,920 

3 ,467  

5,087 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 , 9 3 3  

3,207 

3,260 - 
1 , 8 2 2  

2 , 8 7 4  

2 , 9 9 2  

L.  630 

2,167 

2,512 

I, 693 

2 , 5 3 7  

2,896 - 

3,411 

5 , 0 3 5  

15,274 2,745 0 6,039 0 5,987 

aInitial cash o u r f a y  equals cast of con t ro l  equipment for firms in below- 
average financial cond i t ion  assuming they are unable  to' debt f'inance: z e r o  
for average and above-average finns assuming debt €inancing (See 
Table 7-29). 

Table 7-29) plus seven-year note annual principal and interest payment f o r  
average and above-average firms (see Table 7-30). 

bRecurring annual expenses include annual. operating cost (all firms) (See 
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below-average financial condition have large cash requirements beCauae they 
cannot borrow money but have Qnfy operating coats as recurring annual 

expenses. 

. 
T h e  fina financial impacts Of the reguhtory  alternatives are asseaael 

by 

computing post-compliance p z ~ A ~ n n a  income SCatemenPs and balance 
sheets of firms a t  di f f erent  sizes and financial conditions; 

computing the knplied post-cpmpliance financial rat ios  6f these 
firms; and 

* comparing baseline and post-compliance statements and rat ios  to 
discern clearly adverse financial impacts. 

The p ~ o  f m . - m n  financial statements of affected firms are presented in 

Appendix A. In all cases, revenues are asaumed to be unaffected by the 

regulatory alternatfvea. The following adjustments are made to statement3 c 

firms of all sizes in below-average financial condition. In the annual incr 

statement, other expenses and faxes increase by t h e  ambunt of the recurring 

compliance ccmx. and net profita f a l l  by the same amount. .In the balance 

sheer, cash decline!s by the price of the control equipment and fixed assets 
rise by the same auwunt. The&@ fizzas have simply "traded" cash far con t ro l  
devices i n  an accQurrfAng sen3e. so total asaets  and total Ziab i l i t f ea  remain 

unchanged. Because, in fact, none ef the fiadJ in below-average financial 
Condition hnne adequate caah to purchase control devicea, their Failures w i l  

be cauaed by capital availabi l i ty  constraints (see &Lmusaion below). The 

liabiliEies side of the balance sheet i s  unaffected becauoe the firms enter 
into no new legal cibligations. 

The following adjustment3 are made to statements o f  firm of all S i z e s  

i n  averag% and above-average financial, coaditioa. 
statezraent, O t h e r  expenses and t a a j  increase by the amount o f  the recurring 
compliance casta and the annual note pa-ts (see Table 7-31), and net 
profits f a l l  by the same anmum. 

because these firms borrow money for purchasing canfrol etguipmnt. Fixed ai 

total assets increase by the value (price) o f  the coatral equipment. On t h c  

liabilities side of the balance sheet, total liabilities and net worth haw 

increaae by the same amOunt. 

In the annual income 

In the balance sheet, cash is unaffected 

Both current and aon-current liabilities 
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+ncrease.  

principal and interest  payment (from Table 7-30). Non-current liabilities 

(which include bank notes) increase by che loan amaunr (controi 3quipment 

Notes payable (this year) -increase by the amount o f  the annual 

. price) less the amount of payable t h i s  year (which i - e  part: of the 

increase in notes payable). Because the assets of the firm ne- .e  increased by 

the  value (price) of the cont ro l  equipment but t h e  liabilities have increased 

by that amount plvs interest costs, the n e t  w o r t h  of the f i m  declines 

somewhat. 

described in Table 7-32. 

Financial ratios coxmonly used to measure financial viability are 

The post-compliance (and baseline reference) financial ratias of 

affected firms of different sizes and f inancial  types derived from the prp 

forma statements in Appendix A are presented in Tables 7-33 through 7-37. 

Financial tatio impacts on fiJems with annual receiprs belaw 525,000 are 

presencsd first. All three regulatory alternatives wiLl l i k e l y  have 

substantial adverse impacts on firms o f  t h i s  size, regardless cr  baseline 

financial condition. T h e  impacts of the alternatives on firms in below- 
average and average financial condition are most apparent, but impacts even on 

above-average finru may be substantial. The smallest-size, above-average 

firms remain profitable under Regulatory Alternative I but may be unprofitable 

under Alternatives I1 and 111. Note that the debt ratios of average and 

above-average firms increase very substantially because they borrow funds to 

purchase control equipment. 

The debt ratio of below-average firms is unaffected because they muat 

rely On cash zather than borrowed funds to purchase equipment, b u t  l iquidity 

impacts ate  substantial. 

Financial iatpacts dimiuish as firm s i z e  inczeaoes. Although the 

baseline financial ra t io s  of fims of all sizes in any given financial 
condition are the same, the magnitudes of their flows and balances vary by. 

s i z e .  

condition have the same baaelhe prafit-to-aales ratio ( 7 . 0 ) ,  a fism w i t h  

t w i c e  the sales receipts o f  another has t w i c e  the annual profits as wslf. 

Because the cost of -putcfiasjjlg and operating control equfpanent is about the 

same f o r  most firms under $lbb,OOOI the financial Fmpacts are greater f o r  the 

smaller firms. 

For example, even though fiaas of a l l  sites ;in average financial 

c 
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TABLE 7-32. 'KEY FINANCIAL RATIOS 

L I Q U I D I T Y  n i l t i p :  total current assets divided by total current 
liabilities. Measures the degree to which current 
liabilities-legal obligations COXning due within the 
year-are coveted by currenc assecs-assets that can be 
readily converred into cash. Post-compliance rat ios  
significantly below 0.8-the lower quarti le  tLQ) ratio 
f o r  dry cleaning firm! (firms) in the Dun and 
Bradstreet ( D h B )  data base-are considered indicators of 
failure . 

ACTIVITY 

LEVERAGE 

vp? Satin: annual sales divided by fixed 
assets. Measures how efficiently the firm uses its 
plant and equipinent to generate sales. Post-compliance 
ratios significantly below 2.30-the LQ rarcio f o r  fib- 
in the D&B data base-are considered indicators of 
failure . 

%bt R a t j g :  t o c a l  l i a b i l i t i e s  divided by coxal ILabilFcies 
plus net-worth. Measures the legal debt'buraen of the  
firat. Post-compliance r a t i o s  significanzly above 60 
percent-the LQ ratio f o r  fizms i n  the V&B data base-are 
considered indicators of capicaL availability 
constraints and thus busfness failure. 

PROFITABILITY EEafitlo - -  S a w  * : annual net p r o f i t  divided by annual 
sa le s ,  expressed as a percentage. Measures the excess 
of annual revenues Over annual accounting COSLS of 
doing business. Post-compliance ratios significantly 
below one percent-the LQ ratio €or firms i n  the D&B 
data base-are considered indicators of business 
fa i lure  . 

: annual n e t  p r o f i t  divided by torcal 
aase2s, expressed as a percentage. Measures the return 
EO current and non-current assets. Post-compliance 
ratios significantly beLou 1.1 percent-the LO ratio fo r  
fizmj in the DLB data base-are considered indicators of 
business fa i lure .  

: annual net profit divided by the  
net-worth of the firm, expressed as a percentage. 
Measures the accounting re turn to the owners of the 
firm. Post-compliance ratios significantly below 3.6 
psrcsnt-the LQ ratio for fizms i n  the D&B data base- 
are considered indicators of business failure. 

~~ ~~~ 

Source: Van Home, 1980. 
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T m L E  7-33. BASELINE RND AFFECTED FINANCIAL RATIOS: <S25,000 P I X ?  .ECEIPTSc 

Basel ine Fir-ancial  Condi.t is; l  

B e l o w  Average Average Above P-veraue 

Liquidity 
current r a t i o  (times) 

Baseline 0.80 1 . 7 3  5.10 
Ea1 -1.64 0.92 1.16 
RA I1 -1.37 0.97 1.27 
EL4 I11 -1.38 0.97 1.27 

Activ i ty  
' fixed asset turnover ratio 

(times1 
Baseline 2.30 5 -56 7.54  
m i  1.17 1.66 1.80 
RA 11 1.23 1-80 1-96 
F a  1x1 1.23 1.79 1.96 

Sever age 
debt ratio (percent) 

Basel ine  
R A I  
ka ff: 
RA I11 

Prof i t a b i l i t y  . 
p r o f i t  t o  sales (percent) 

Baseline 
RAI 
RA 11 
RA 111 

Baseline 
R A T  
Em II 
Rh I11 

Profit to net-worth 
(percent) 

Baseline 
M I  
RA If 

profit to assets (percent)  

60 
60 
60 
60 

1.0 
- 0 . 9  
-9.1 
-4.4 

1 . 4  
-1.3 
-13.0 
-13.4 

3.6 
-3.2 
-32 - 4  

4 6  
77 
7 5  
7 5  

7.0 
-4.0 

-21 - 2  
-11.5 

14.5 
-4 .5  

-13.0 
-13.4 

2 6 . 8  
-19 * 1 
-51.5 

15 
64 
62 
62 

13.0 
2.1 

-5.1 
- 5 . 4  

32.5 
2.6 

- 6 . 5  
-6.9 

30.2 
7.2 

-17. C 

C 

r 
L 

%aseline r a t i o 3  a re  computed using data from Duns Analytical Service3 (1990) . 
.Ratios under each Regulatory Alternative are computed using cost data in 
Table 7-31 and data from Duns Analytical Services (1990). 
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TABU 7-34. BASELINE AND AFF,ECTED FINANCIAL RATIOS: S Z S ,  000-SO, O Q O  FIRM 
RECEIPTS~ 

Baseline Financial Condition 

Below Average Average Above Average 

Liqu id i ty  
curren t  rat io  (times) 

Baseline 
M I  
RA zr 
RA I11 

a c t i v i t y  
fixed asser turnover  ratio 
(times) 

~aseline 
P A 1  
RA I1 
RA 1x1 

Leverage , 

debt ratio (percent) 
Baseline 
RAI 
RA rr 
RA rII 

Prof itability 
profit to sales (percent) 

Baseline 
RAI 
RA I1 
RA I11 

Baseline 
f a 1  
RA If 
RA I X T  

. (percent) 

p r o f i t  to asaet9 (percent) 

Profit to net-wrth 

Baseline 
R A I  
RA I1 

-10- 4 -1.8 17.5 RA 111 

0.80 
-0.24 
-0.14 
- 0 -  i4 

2.30 
1.63 
1.67 

. 1.67 

60 

60 
60 

60 - 

1.0 
0 . 3  

- 2 . 6  
-2.9 

1.4 
0.5 

-3.6 
- 4 . 1  

3.6 
1.2 

-9 .4  

1.73 
1.26 
1.29 
1.29 

5 . 5 6  
2.78 
2.92 
2 * 91 

4 6  
6 4  
62 
63 

7 . 0  
2 .4  

-0.1 
- 0 . 4  

14.5 
3.7 

-0 .2  
-0 .7 

26.8 
10.2 
-0 .6  

5.10 
2.09 
2.21 
2 . 2 1  

7 . 5 4  
3 - 2 0  

3.37 
3.38 

15 
4 5  
4 3  
43 

13.0 
8.5 
5.9 
5.6 

32.5 
1 4 . 7  
10.5 
10.0 

38.2 
2 6 . 6  - 

18.4 

aE3aS81~% ratios are computed using data from Duns Analytical Services (1990). 
R a t i o s  under each Regulatory Alternative are computed using Cost data in 
T a b l e  7-31 and data from Duns Aaalytfcal Servic%s (1990). 

- 
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: J ~ L E :  7-35. BASELINE AND AFFECTED FINANCIAL RATIOS: 
RECEIPTSd . 

550,000-75, SO0 FIRM 

Baseiine Financiai CanaiEion 

Below Average Average .Ibove Averace 

, Liquidity 
curren t  ratio (times) 

Baseline, 
F a 1  
RA T i  
RA IIT 

A c t  ivi t y 
fixed asset turnover rac io  
(times ) 

Baseline 
.?A x 
RA I1 
RA 111 

Zeve rage 
debt r a c i o  (percent) 

Baseline 
RAI 
RA 11 
RA 111 

Profitability 
p r o f i t  t o  sales (percent) 

Baseline 
RAI 
RA IT 
RA 1x1: 

Baseline 
R A f  
RA I1 
RA I11 

Prof i t  to n e t d o r t h  
(percent ) 

Baseline 
RAI 

profit to assets (percent) 

RA I r .  

0.80 1.73 
0.22 1.43 
0.25 1.44 
0 - 2 4  1.44 

2 -30 ' 5.56 
1.87 3.55 
1.89 3.62 
1.88 3.60 

60 
60 
60 
60 

4 6  .... 
57 
57 
57 

1.0 7 . O  
0 . 7  4 . 5  

- 0 . 2  3 . 7  
-0 -7 3 . 2  

1.4 14.5 
1.0 7 . 8  

-0 .3  6 . 5  
-1.Q 5.6 

3.6 25 .8  
2 . 6  18.2 

-0 .7 14.9 

5.1G 
2 - 9 1  

2.86 
2 - 3 8  

7.54 
4 . 2 7  
4 . 3 7  
4 . 3 4  

15 
34 
34 
3 4  

13.0 
10.6 
9.8 
9 . 3  

32.5 
21.1 
19 - 7  
18.6 

38.2 
32.1 
29.7 

- RA I11 -2 .4 12,9 28.1 

aBaseline ratios are computed using data f rom D u n 3  Analytical Services (1990). 
Ratios under each Regulatory Alternative are computed using cost data in 
Table 7-31 and data from Duns Analytical Services (1990). 
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Basekine F i n a n c i a i  C o n d i t i o n  

B e l o w  Averaue -Average .:dove Averacya 

Liquidicy 
Grzrrenr. ra-,Fo (times) 

Basel ine 
R A I  
9-A II 
RA 111 

ACE ivir .  y 
fixed assee: 
(times) 

aass l ine  
R A I  
-U Ti 
RA III 

Laverage 

turnover ratio 

debt rario (percent  1 
Basei ine  
M I  
RA I1 
RA I11 

Profitability 
profit to sales (percent) 

Baseline 
R A I  
RA I1 
RA 111 

Baseline 
R A I  
RA I1 
RA I11 

p r o f i t  to assets (percent) 

Profit to net-worth 
(percent 

Baseline 
P A 1  
RA I1 

0.80 
0.35 
0.38 
0.38 

2 . 3 0  
1.95 
1.98 
1.97 

60 
60- 
60 
60 

1.0 
0-9 

- 0 . 2  
-0.5 

1.4 
1.2 

-0.2 
-0.8 

3.6 
3.1 

- 0 . 6  

1.73 5.10 
1.49 3.14 
1-30 3 . 2 3  
1.50 3 . 2 2  

5.56 7.54 
3.37 c . 7 4  
3 . 9 7  4 . 9 8  
3 . 9 6  4.87 

46 ' 15 
5s 31 
5 4  30 
55 30 

7 . 0  13.0 
5.2 11 -2  
4 . 3  10.3 
3.9 9.9 

14.5 32.5 
9 . 2  . 2 3 . 4  
7 . 7  21.8 
7.0 21.0 

2 6 . 8  38.2 

16.9 31.0 
20.5 3 3 . 8 -  

aBaseline ratios are computed using data from Duns malfiical.Services (1990). 
Rataos under each Regulatory Alternative are computed using Cost data in 
T a b l e  7-31 and data fram Duns Analytical Services (1990). 
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i3aseiine F i n a n c i a l  C0c:::ti: .. 

B e l o w  Average Averaue .:.?:ve : +rage 
---- 

Liquidity 
currenr  r a t i o  (times 1 

Baseline 
M I  
RA 11 
RA I11 

. irctivity 
f ixed asset t u r n o v e r  r a t i o  
(times, 

Baseline 
RAI 
RA I1 
RA If1 

Leverage 
debt rarrio (percent)  

Baseline 
R A I  
Fa 11 
RA I f f  

P r o f i t a b i l i t y  
profit to sales (percent) 

Baseline 
R A I  
RA TI 
RA I f f :  

Baseline 
R A I  
RA I1 
PA I11 

Profit to net-worth 
(percent) 

Baseline 
R A I  
RA TI 

profit to assets (percent) 

FA rrI 

0.80 
0 -54 
0 -56 
0.56 

2.30 
2 -09 
2.10 
2.10 

60 
60 
60 
60 

1.0 
1 - 0  
0 .s  
0 - 3  

1 . 4  
1,s 
0 . 7  
0 . 4  

3 . 6  
3.7 
1.8 

1.73 
1.58 
1.59 
1.59 

5 . 5 6  
4 . 4 5  
4.52 
4 . 5 2  

4 6  
51 
51 
51 

7.0 
6.1 
5 . 6  
5 - 2  

14.5 
11.5 
10.7 
10.2 

26 .8  
23.7 
21.9 

0 . 9  2 0 . 9  

5.10 
3 . 7 5  
3 . 8 3  
3 . 8 3  

7 . 5 4  
S. 53 
5 . 7 5  
5 . 7 4  

15 
25 
2 4  
24  

13.0 
12.1 
11.6 
11.4 

32.5 
27.1 
26.3 
2 5 . 8  

38.2. 
36.0 
34 .7  
33.9 

aBaseline ra t ios  are computed using data from Duns Analytical Services (1990). 
Ratios under each ReguLatory Alternative are computed using cost data i n  
T a b l e  7-31 and data from Duns Analytical Services (1990). 
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To illustrate, Consider the impacts of Regulatory Alternative If on 

profit-to-net  worth of two f inus  in average financial condition--one with 

annual receipts o f  540,545 and the other of $93,829. Even though the sales of 

t3e 1ar;ter a re  2 . 3  t lmes those of the former, the cast o f  purchasing and 

operating tne c o n r r o l  device is about the same f o r  both (see Table 7 - 2 9 ) .  The 

Saseline profit-to-net worth ratio is 2 6 . 8  percent f o t  both firms, but the 

profits and net worth of the  larger firm are 2 . 3  t h s  higher than those of 

rfie smaller finn. Thus, Regulatory Alternative I1 reduces estimated 

a r o f i t a b i l i t y  of the smaller firm to - 0 . 6  percent but reduces estimated 

? m f i t a b i l i t y  of the larger firm to 16.9 percent; 

Once firm size reaches 575-100,000 in annual receipts, firms i n  average 

and above-average f inancia l  condition are affected but remain reasonably 

?miitable, liquid, and properly leveraged under a l l  th ree  regulatory 

alternarivea. The projected f inancia l  irrrpacta on even the largest firms in 

below-average f inanc ia l  condition, however, remain significant . Table 7-37 

indicates  that large, below-average fitrras have estimated base l ine  

p r o f i t a b i l i t y  ra t ios  I t a  sales) o f  1.0 percent.  Regulatory Alternarives 11 

and III reduce p r o f i t a b i l i t y  to 0 . 5  percent and 0 . 3  percent, respectively. 

Regulatory Alternative 1 has a small p r o f i t a b i l i t y  impact because operating 

Costs of the contra1 capital are low (see T a b l e  7-31). The belew-average 
m a d e l  firm's estimated current ratio f a l l s  significantly from 0.80 to 0 .54 ,  

however, because control, capital costs are high relative to cash balances. 

Pro jscted financial failure3 of &uSaaIeSaeS under the f inancia1 scenario 

I are presented in Table 7-38. Business failurea are t h U 8  d i s so lu t ions  o f  

l e g a l  e n t i t i e s .  In  t h i j  context, businesaecl fail either because they do not 

have and are unable to barrow sufficient funds tQ purchase C O n f r O l  equipmant 

f o r  t h e  dry cleaning facility(ies) they own or because after making the  dry 

cleaning facil . ity(ies) they own campliant, revenues would be insufficient t o  

m e e t  legal financial obligations. Again, business failures are nar 
necezsarily associated w i t &  facility clotures* 

facilities m y  be so ld  rather than closed, because they st i l l  qeixerate 

revenues in excess o f  variable costs .  Because the excess revenues may be 

insuff ic ient  to pay existing and new legal obligations af some €inns, however, 
the f a c i l i t y  may be sold to another, more financially viable firm. 

Econamically viable compliant 
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TABLE 7-39. PROJECTED FINANCIAL FAILURES OF COMMERCIAL DRY CLEANING FIRMS BY 
REGULATORY ALTERNATIVE AND SIZE CUTOFF, FINANCIAL SCENAR73 I 
(NUMBER OF FIRMS AND PERCENTla 

S i z e  Cutoff ($000) 
Regulatory 

Alternative <25,000 <5U, 000 <75,000 <loo, 000 None 

I 3,246 58 0 0 0 
11.9% 0.2% 0% 0% 0% 

I1 4,872 1,684 
17.8 6.2% 

0 0 
0 %  0% 

0 
0% 

1x1 5,292 1,896 0 
19 * 4% 6.9% 0% 

0 0 
0% 0% 

deercenrage of a l l  dry cleaning €isms i n  U.S- in 1991. Assumes full 
absorbtiad 6f compliance costa. Financial f a i l u r e  is defined as (1) the 
lack of sufficient funds Or laabil i ty to barrow sufficient funds to purchase 
the required cont ra1  equipment or (2)  insufficient revenues to m e p t  legal 
financial obligations due to increased c o s t s  of production. 

under financial scenario I that most fi- in below-average condition 

have annual receipts under $25,000 and all have receipts under $50,000,  the 

number of financial failures amuming no s i z e  cutoff ranges from 3,246 to 

5,292, depending on the Regulatory Alternative. Projected failures are 

substantially reduced w i t h  a $25,000 receipts cutoff ,  and zexo w i t h  a $50.000' 

or higher cutoff. 

Projected financial faL.lurts under financial scenario If w i t h  no 

systematic relationship between fin size and financial condition are 

presented in Table 7-39. while projected failures are only 11 percent to 17 

pere@nt higher (depending on the Regulatory Alternative) under the financial 
scenario XI asarrmption assuming no size cutoff, they are substantially higher 

under any positive size cutoff. 
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TABLE 7 - 3 9 .  PROJECTED FINANCIAL FAILURES OF COMMERCIAL DRY CLEANING FIRMS BY 
REGULATORY ALTERNATIVE AND SIZE CUTOFF, FINANCIAL SCENARIO 11 
(NUMBER OF FIRMS AND PERCENTld 

Size Cutoff ($000) 
4egula t a-q 
A1 t ernar i v e  <50,000 <75,000 <loo, 000 <25,000 None 

- 
A 3,839 

1 4 . 0 %  
1 , 4 4 8  1,027 a34 664 
5 . 3 %  3 . 8 %  3.1% 2 . 4 %  

I1 5 , 4 7 8  2,290 1,027 834 669 
20.0% 8 . 4 %  3 . 8 %  3 . 1 %  2 . 4 %  

111 6,183 2 , 7 8 7  1 , 3 6 5  1,126 905 
22.6% 10.2% 5.0% 4.1% 3 -3% 

a?ercentage of a11 dry cleaning firros in U.S. in. 1991. Assumes f u l l  
absorb t ian  of compliance costs. Financial failure is defined as (1) the 
lack of sufficient funds or inability to borrow s u f f i c i e n t  funds to purchase 
the tequired con t ro l  equipment or (2) insufficienc revenues to meet legal 
f i t i a n c i a l  obligations due to increased costs -of production. - 

The effects of alte&arive s i ze  cut-offs on business failures are 

These figures also illustrated graphically in Figures 7-3 through 7-8. 

+llusrrate the types o f  eselrmated financial failures. 

Einancial condition are estimated to fail unleas they have sufficient cash to 

Businesses in poor 

purchase required control equipmsnt (because they are assumed to be unable to 

borrow money). Failures of this type are referrad to as aaaital a v a i l a b l l , , r  ' 44-7 

failures. 

money but sti l l  fail if expected revenues are insufficient t o  cover baseline 
plus recurring regulatory costs-loan payments, recurring f i x e d  c o n t r o l  coats ,  

Businesses i n  average or better financial condition can borrow 

and variable control casts .  

failurea. 

These failures are referzed to as Profitabllrtv . .  
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Under financial ,  scenario I, Re&latory  Alternative I is projected to 

==suit in failures only Of firm in belaw-average financial condition at 

baseline .(see F i p r e  7-9). Regulatory Alternatives TI and 1x1, however, are 
projected to result in failures of firms in both average and below-average 

base l ine  financial condition, though there are no faiLures with a size cutoff 

of $50,000 ox higher (see F i g u r e s  7-10 and 7-11). 

Under financial scenario 11 with no systexnacic relationship between fi,= 

size and financial condition, a share of projected closures are among firms in 

average and above-average financial condition. but only w i t h  no s i z e  cutoff or 

a $ 2 5 , 0 0 0  s i z e  c u t o f f .  With any s i z e  cutoff o f  $50,000 or higher, all 

projected closure?, are of firxu in below-average financial condition (see 

F i g u r e s  7-12 through 7 - 1 4 ) .  

- 

7 . 5  EFFECTS ON SMAfiL BUSINESSES 

The Regulatory Flexibility A c t  requises that special considerat ion be 1. 

given to the *acts of all proposed regulations affecting small businesses, 
Obviously, small business effects within the industrial sector are not an 
issue because production cost savings are predicted f o r  this sector. 
Therefore, the focus o f  the analysis of small business ef fec ts  wLLl be limited 

to the coin-operated and cornmarcia1 sectozs. 

The Small BuSfneSS Administration (SBA) sera the standards €or 

classifying a business as small. If 20 percent of the amall affected firms in 
a regulated industry w i l l  incur a significant adverse econemic impact then a 

Regulatary FLexFbilfty Analysis must be prepared or size cutoffs that mitigate 
impacts on small facilities must be implemented. 

what is a "sfgnifieantly adverse economic impact" on small business entities 
are as fallows (EPA, 1982): 

Criteria f o r  determining 

* Annual compliance costs increase total c o s t s  of production f o r  small 
entities by more than 5 percent. 

Compliance costs  as a percent o f  sales f o r  mall ent i t i e s  axe a t  
least 10 percent higher than compliance costs as a percent of sales 
for 'Parge entities. 
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Capital c o s t s  of compliance r e p r ~ e n t  a significant por t ion  of 
capital available to small entities, considering i n t e r n a l  cash f l o w  
plus external financing capabilities. - The  requiremerits of zhe regulation are likely to resul t  in Closures 
of small e n t i t i e s ,  

F i z m s  in the ciry cleaning industry are classified as Small or large 
based on annual sales receipts (( , 1391). F o r  the 

coin-operated seccor small businesses are defined as finas earning less than 
$ 3 . 5  rniliion in annuaL receipts. L i k e w i s e  commercial finus are clasaified as 

small if they earn Less than 52.5 mil l ion  per year. 
aver 99 percenr of coin-operated and ccmmercial dry cleaning firms are small 

(0,s. Dept. OS CoIAmerce, 1990b) I 

By these definitians, 

There are an estimated 27,332 commercial dry cleaning firms operating in 

the U.5. Table 7-38 projects the number of commercial firms l i k e l y  to 

experience financial failure under financial. scenario I and the share of all 

co-rcial firms t h a t  t h i s  number represents. Under Alternative I ,  about X . 9  

pezcent of commercial firms are l i k e l y  to experience financial failure with no 

size cutoff to mitigate the impacta o f  the regulation. Under R e g u l a t b r y  

Alternat ive ff apptox-tefy 17.8 percent of firms will experience f inancia l  

failure, and under Alternative I11 the ahare of firms that experience 

financial failure ia about 19.4 percent. I f  a s ize  cutoff equivalent to 

$25,000 in annual receipts i s  included in the regulation, the share o f  firms 

in the comnercial sector thar experience financial f a i l u r e  decreases to 0 . 2 ,  

6.2, and 6 . 9  percent under Regulatory Altarnatives I, 11. and 1x1, 
respectively. 

share of financial failures fal l3  w e l l  below the 20 percent criterion under 
a l l  three alternatives. 

If any size cutoff  is included aa part of the regularion, the 

Table 7-39 projects the  number o f  co-rcial firms likely to experience 
financial failure under financial scenario fX and the share o f  all camnercial 

' fixma that t h i s  nuQber represents. U n d e r  Alternative I, abaut 14 percent of 
comercia1 €irrru are likely t o  experience f;lnancial failure w i t h  no size 

cutoff to &tigate the impacts o f  the regulation. 
Alternative XI approzimately 20 percent of firms will experience finaueial 

failure, and undex Altenrative 111 the share of firnw that experience 

financial failure i s  about 23 percent. 

Under Regulatory 

If a size cu to f f  equivalent to 525,000 
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in annual zeceipes is included i n  the regula t ion ,  the share of firms in the 

commercial sector that experience financial f a i l u r e  decreases to 5 ,  E, and 10 

percene, under Regulatory Alternat ives I, 11, and 111, respectively. 

-*- ,.,quesrrionably, self-service coin-operated facilities would i n c u r  the 

largest 2ercentage increase in production coats as a result of the NESHAP. 

The majority of these facilities are relatiwel-y small e n t i t i e s ,  espec ia l ly  in 
comparison t o  commercial and industrial plants .  With no cutoff to mitigate 

impacts, more than 20 percent af the facilities with dry cleaning capacity in 

this sector would experience adversa economic impacts. However, if any site 

cutoff above 525 ,000  i s  included i n  the regulation, virtuakly a l l  coin- 

operated laundries will be exempt. 

.- 

7-7 6 



SECTION 8 

CONCLUSION 

This Economic Impact Analysis ( E m )  examine3 the economic and 

financial impacts associated.uith three regulatory alternatives 

considezed for proposal in the dry cleaning indus try .  

s i z e  curoff levels basrd on Solvent consumption corresponding to targer 
levels of annual receipts are anafyzed. 

In addition, f i v e  

of parricular concern to EPA i s  the large number of  s m a l l  entities 

potentially affected by the regulation. 

operated sectors of the dry cleaning industry are comprised Qf thousands 

of small fac i l i t ies ,  According t o  Cenaus data, apprQximately two-thirds 

of commercial f a c i l i t i e s  and over 8 5  pezcent o f  coin-operated facilities 

earn less than $100 thousand in annual receipts ( U . S .  Department of 

Commerce 1990a: U.S. Department of Commerce 1990b) .  The industrial 

sector has much larget facilities w i t h  aver 90 percent earning Over $100 

thousand in annual receipts. The alternatives do not apply to a l l  

facilities in these three sectors. 

and do not  have the required control equipment are affected under the 

alternatives anaiyzed. Over: 12,000 potentially affected facilities are 

in the cozamsrcial sector, and approximately 1,600 potentially affected 
facilities are in the coin-operated sector. The industrial sector 

includes only about 65 potential ly  affec ted  faoa l i t i ea .  

The corfanezcial and coin- 

Only those facilities that use PCEl  
l 
I 

An integrated approach that considers both the  economic and 

financial impacts of the alternatives i s  umd to addssss the  concerns 
regarding smal l  business impacts. 
are listed below: 

Key elements of the economic analysis 

Analyzed i q s c t t  uaing a -del plant approach based on 15 model. 
plants that characterize machine technology, machine capacity, 
and operating practices of typical-dry cleaning machines. 
-acts ara meaauriad at rrmltipla capacity uti l izat ion levels 
f o r  each model  fac i l i ty .  

lThe regulatory alternatives apply to frcilfties that use PCE or 
I,I,l-TCA. However, a l l  facilities that use l,l,l-TCx are In compliance 
with the candidate regulatory alternarives in the baae lhe .  
impacts are computed only for facilities that use PCE. 

Them3fOr9, 



Analyzed impacts u s i n g  an urban/rural model rnarkeL approach. 
Model markets differentiare the market fcr d r y  cieanir.g 
services by number of facilities in t h e  markec, -,he share of 
affecced and unaffecced f a c i l i t i e s  in d-le market, =?.e base1i:e 
price of dry cleaning services, and t h e  projecrea benaviora- 
respense to regulation. 

8 Estimated supply and demand elasticities using sFmuitaneous 
equation modelling techniques and recent time-series aara.  

Estimated t h e  weighred average COS= of caoical  (WACC, f = r  fir,= 
in below-average, average, and above-average financiai 
condition. Computed annualized compliance c o s t s  us ing  
engineering data ana the WACC estimated for f i r m s .  

Estimated short-run ?!rice and output adjustmencs and 
corresponding consumer and proaucer welfare impacts u s i n g  
applied welfare economics. 

Projecred net plant closures based on t h e  assumpcion t h a t  ',he 
entire reduceion in output is accounted for by the snailesc 
size affecced plancs leaving the industry. 

+ Estimared one-cime w o r $ Q r  displacements and displacemenc c w t s  

The financial analysis of affected dry cleaning firms is based on 
the  costs  computed f o r  t h e  economic analysis. Key elements of the 
financial analysis are listed below: 

Characterized the  baseline distribution of commercial dry 
cleaning firms by financial condition and firm s i t e  under two  
financial scenarios. Financial scenario I aszumes that since 
capacity utilization is significantly L o w e r  ac smaller firms, 
all finas in below-average baseline financial condition have 
annual receipts below 950,000, that all firms in average 
condition have annual receipts between $25,000 and $ 2 5 O r O O O r  
and that all firms in above-average condition have receipts of 
at least S1011,Oi iO.  Financial scenario 11 assumes that 25 
percent oi all firms of all sizes are in below-average 
condition, 50 percent are' in average financial condition, and 
25 percent are in above-average condition. 

Constructed basel ine financial statements and 
financial t a t i o s  of commercial d r y  cleaning firms of different 
s i z e s  in below-average, average, and above-average financial 
condition to allow assessment of t h e  financial impacts of 
r e g u h t O r y  alternatives w i t h  alternative size cutoffs. 

- Evaluated the ava i lab i l i ty  af 'funds to firms of different 
baseline financial condition and different output l e v e l s .  * 

Evaluated profitability impacts an firrru by baseline financial 
Statu3 and baseline output level. 
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Projectedslhanges' in ownership due to prof i tab i l i ty  impacts and 
capital availability constraints.  

The economic and financial impacts are computed for three 

regulatory alteznatives and five size cutoff levels. In all, fifteen 

regulatory scenarios are considered. 

a size cutoff significantly decreases econamic and financial impacts. TO 

show the mitigating influence of a s i ze  cutoff, two regulatory 
scenarios--Alterntive I w i t h  no size  cutoff and Alternative If w i t h  a 

cutoff corresponding to $l O O , O ~ O  i n  annual receipts--are highlighted in 

the balance of t h i s  section. 

The analysia shows that ineluding 

The total annualized cost i s  estfmated at $ 4 2 . 9  mil l ion  under 

Regulatory Alterqaeive If with no cutoff. These regulatory costs resul t  

in shOrt-run price increases and Output decreases representing less than 

one percent deviation from baseline values. Producers and consumers are 

projsczed to incur approximately S l s ' m i l l i o n  and $25 million in uelfare 

losses, respectively. The minimal price and quantity adjus+aLant-s -' 

estimated indicate that impacts on can~unn3rs are relatively small. 

Impacts on produce!zs, however, are not  distributed acrcada a11 producers 

. 

.equally: The irPpacts that an individual dry cleaning f i r m  may incur 

depend on a combfaation o f  the market conditions, +ha baseline financial 
c o n a t i o n  of the fizm, and the size of t h e  firm. 

kltetnacive 11 w i t h  no cutoff would result Fn an estimated 1600 

net plant closures assuming that the reduction in output is entirely 

accounted fo r  by closure of the smallest size affected fac i l i ty .  In 
additfan, an eetfsrated 920 employeas in the connnercial sector alone 
would lose their jobs remalting i n  an estimated $26.5 d l l i o n  in one- 
rime worker displacamant coats. 

The ZesulES of the financial analysis indicate that small 
bushesaes are l ike ly  to fncur significant adverse impacts uriless a size 
cutoff is included in the regulation. 
Alternative I1 and financial scenario I, approximately 4,872 changes an 

OW8rShip are projected'rith ao size cutof f -  

changes are for ff- i n  above-amtaw financial candfeion, and t w o -  

thirds are for fixnts below-average condition. 

For example, under Regulatory 

None of these projected 

U n a r  financial scenaxio 
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11, about 1 4  percent of the  approximately 5 , 5 0 0  changes in ownership 

represent businesses in above-average baseline financial condit;sn, 

another 44 percent are in average financial condition, ana the rerCi;ming 

4 2  petcent are in below-average f inancia l  condition. 

The Regulatory Flexibility A c t  requires tha t  s p e c i a l  c-.:sideration 

be given to the impacrs of a l l  proposed regulations a f f e c t i z g  small 

businesses. Ta comply w i t h  the guidelines s e t  f o r t h  in the A c t  and to 

h e l p  mitigate the impacts of the alternative selected for proposal, five 

cu to f f  levels based an soLvenc c x m m p t i o n  that  correspond to target 

levels of annual receipts are considered. The inclusion of a cutoff 

level corresponding to $100,000 in annual receipts would resul t  in the 

following economic and financial impacts under Regulatory Alternative 

- 

if : 

Annualized coats $11.5 d L l i o n  
Producer welfare losses $4.8 million 
Consumer welfare losses $ 6 . 7 .  million 
Net plant closures 28 
Number worker displacements 354 
Worker displacement costs 510.2 milLion 
Projected changes-.in ownership 0 - 669 ' 

Impacts undet Alternative XI with no cutoff are significantly 

higher than impacts w i t h  a cutoff corresponding t o  S100,000 in annual 

rece ipts .  Annualized costs, producer welfaxe losses ,  and Consumer 

welfare losses are reduced by &our 73 percent compared to t h e  knpacts 

with no cutoff. 

percent. 

Projected net plant closures are reduced by over 98 

ft should be noted that the 28 net plant closures projected 

with the  cutoff rspzesent much larger plants on average (over $100100(3 

in annual receipts pel: plant) than the 1600 closures projected with no 

cutoff (less than $25,000 in annual receipts per plant) . .  Worker 

displacements and correspanding diaplac-nt costs would be reduced by 

over 60 percent. 

Seen in the projected changes in ownership. Under the financial 

scenario I assumptian that afP ffrnw im below-average financial 
condition at  baseline have annual receipts below $50,000,  there axe no 

projected changes i n  ownerahip. Unefer the financial scenario I1 

Perhaps the most significant zsduetfon in impacts is 
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I '  
assumption, appcorcimately' 4,800 fewer changes aze projected w i t h  a 

Cutoff, and all of those are in below-average condi t ion at baseline, 

EPA must propose a regulation that adequately reduces the level of 

HAP emissions w n i l e  considering the -acts on small businesses. This  

EIA meaauras the small business impacts Under each of the regulatory 

alternatives and helps to provide quantitative support for Selecting t h e  

regulatazy scenario that meets both criteria. 
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S a l e s  

c o s t  of  goods sold 

gross profit 

other expenses and 
taxes 

net profit - 
cash 

accouncs receivable 

cash plus accounts 
receivable 

other current assets 

total current assets 

fixed assets 

other non-current 
assets 

t o t a l  assets 

accounrs payable 

loans payable 

notes payable 

other current 
liabilities 

t o t a l  current 
liabilities 

non-current liabilities 

total. liabilities 

net wo& 

capital 

17,736 

8,288 

9,448 

9,270 

177 

315 

1,225 

1 , 5 3 9  

924 

2,463 

7,698 

2,255 

12,415 

665 

sa 
7 95 

1,561 

3,079 

4,370 

7,449 

4,966 

9,336 

12,415 

40,545 

18,948 

21,597 

21,192 

405 

720 

2,799 

3,519 

2,112 

5,630 

17,597 

5,154 

28,382 

1,SZO 

132 

1, a i 7  

3,569 

7,039 

9,990 

17,023 

11,353 

21,343 

28,382 

67,021 

31.320 

35, 701 

35,030 

670 

I, 190 

4,627 

5,817 

3,490 

9,308 

24,087 

8,520 

46,915 

2,513 

218 

3 , 0 0 4  

5 ,  899 

11,635 

16,514 

2a, i sg  

18,766 

35,280 

46,915 

93,829 

43,848 

49,981 

49 ,042  

938 

1,666 

6,478 

8,144 

4, 887 

13,031 

40,722 

11,928 

65,680 

3 , 5 U l  

306 

4,206 

8,259 

16,289 

23.119 

39,408 

26,272 

49r  392 

65,680 

367,510 

171,746 

195,764 

192,090 

3,675 

6,526 

25,373 

33,900 

19,140 

51,039 

159, 500 

46.718 

257,257 

13,779 

I, 198 

16,474 

32,349 

63,8QO 

90,554 

154,354 

102 903 

193,457 

257,257 



TABLE A-2, BASELINE FINANCIAL STATEMENTS OF DRY CLEANING FIRMS 
FINANCIAL CONDITION 

IN AVERAGE 

Company Sales Range 

IneameStatament 
S d h B  

cost of goods sold 

g r o s s  p r o f i t  

other expenses and 
taxes 

net prof it - 
cash 

accounts receivable 

c.sh plus accounrs 
receivable 

other current asSetS 

total  current assets 

fixed aasors 

other non-current 
assets  

total assets 

accounts zayable 

loans payable 

notes payable 

orllet current 
liabilities 

total current 
liabilities 

non-current liabilities 

total liabilities 

net worth 

capital - - 

17,736 

7,786 

9,950 

8,709 

1,241 

1 , 5 4 8  

650 

a, 198 

958 

3,157 

3,191 

2,207 

8 , 5 5 5  

394 

34 

4 7 1  

924 

1,822 

2,105 

3,927 

4,628 

6' 732 

8,555 

40,545 

17,799 

22,746 

19,908 

2,838 

3,540 

1,486 

5,026 

2,190 

7,216 

7,295 

5 ,045 

19, 556  

900 

7 8  

1,076 

2 ,  112 

4,165 

4,811 

8,976 

10,579 

15,391 

19,556 

67,021 

29,422 

37,599 

32 r 907 

4,691 

5 r  851 

2,457 

8,308 

3,620 

11,928 

12,057 

8,340 

32,325 

1,487 

12 9 

1,778 

3r 491 

6,885 

7,952 

14,837 

17 *, 488 

25,440 

32,325 

93, a29 

41,191 

52,638 

46,070 

6,568 

8,191 

3,439 

11,630 

5,069 

16,699 

16-, 880 

11,676 

45,255 

2 , 0 8 2  

iai 

2,409 

4,888 

9* 639 

11,133 

20,772 

24,403 

35, 61.6 

45,255 

f 7,510 

-61,337 

206,173 

180,446 

25,725 

32,083 

13,471 

45,554 

19,853 

65, 407 

66,117 

45,732 

177,257 

a, 154 

709 

9,749 

19,144 

37,755 

43,606 

01,361 

95, a95 

139,501 

177,257 

A-2 



TmLE A-3. BASELINE FINANClCAL STATEMENTS OF DRY CLEANfNG FIRMS IN ABOVE- 
AVERAGE FfNANCIAL CONDITION 

Company Sales Range < $25K $25-5OK 550-75K S75-100K > $ 1 0 0 ~  - 
Sales 

cas+ of goods sold 

gross  p r o f i t  

other expenses and 
taxes 

net prof it - 
cash 

accounts receivable 

cash plus accounts / 
receivable 

other current assets 

' t o t a l  current assets 

fixed asjets 

other non-current 
assets 

t o t a l  assets 

accounts payable 

loans payable 

notes payable 

other current 
liabilities 
total  current: 
liabilities 

non-current liabilities 

total l iabi l i t iar 

net worth  

capit a1 

17.736 

7,284 

10,452 

8,147 

2,305 

1,379 

2 67 

1 ,646  

753 

2,399 

2,352 

2,344 

7,095 

102 

9 

121 

238 

470 

5 94 

1,064 

-6,030 

6,624 

7,095 

40,545 

1 6 , 6 5 1  

23,894 

18,624 

5,270 

3,152 

6 1 1  

3,763 

I, 720 

5 ,484 

5,377 

5,358 

16,218 

232 

20 

278 

5 4 5  

1 ,075  

1 ,358  

2,433 

13,785 

15,143 

16,218 

$7,021 

27,524 

39 ,497  

30,784 

8,713 

5,211 

I, 010 

6,221 

2, a44 

9,065 

8,887 

8,857 

26,808 

384 

33 

459 

901 

1 777 

2,244 

4,021 

22,787 

25,031 

26,aoe 

93,829 

38,533 

55,296 

43,098 

12,198 

7,295 

I, 414 

6.709 

3,981 

12,691 

12 ,442  

12,399 

37,532 

537 

47 

643 

1,262 

2,488 

3,141 

5 ,  630 

31, 902 

35,043 

37,532 

367,510 

iso,92a.  . 

216,582 

1 6 8 , 8 0 6  

47,776 

28,574 

5,538 

34,112 

15,594 

49,7116 

48,732 

48,566 

L47,004 

2,105 

183 

2,517 

4, 942 

9,746 

12,305 

22, os1 

124,953 

.137,258 

147,004 

A-3 



TABLE A-4. FINANCIAL STATEMENTS OF FIRMS IN BELOW-AVERAGE FINANCIAL 
CONI3ITXON: REGULATORY ALTERNATfflE I 

Company Sales Range SO-25K $25-50K $50-?5K $75-100K > l o o ~  - 
Sales 

CQSE Of goad3 

gross p r o f i t  

o ther  expenses' and taxes 

net prof it - 
cash 

accounts receiva,ble 

cash plus accounts 
receivable 

other current  assees' 

total current assets 

fixed asaets 

other,non-current assets 

total  assers 

accounts payable 

loans payable 

notes payable 

other current liabilities 

total current liabiliries 

non-current liabilities 

total liabilities 

net worth 

capftal 

mta1 
.. . - 

17,736 

8,288 

9,448 

9,608 

-162 

-7,200 

1,225 

-5,975 

92 4 

-5,052 

15,212 

2,255 

12,415 

6 65 

58 

7 95 

1,561 

3,079 

4,370 

7,449 

4,966 

9,336 

12,415 

40,545 

18,948 

21,597 

21,464 

133 

-6,582 

2,799 

-3,783 

2,112 

-1,671 

24,899 

5,154 

28,382 

I, 520 

132 

I, 817 

3,569 

7,039 

9,990 

17,029 

11,353 

21,343 

28,382 

67,021 

31,320 

35,701 

35,216 

485 

-5,614 

4, 627 

-987 

3,490 

2,504 

35,891 

8,520 

46,915 

2,523 

218 

3,004 

5,899 

11,635 

16,514 

28,149 

18,766 

35,284 

46,915 

93,829 

41,191 

49,981 

49,179 

801 

-5,667 

6,438 

8 I1 

4,887 

5,697 

48,055 

11,928 

65.680 

3,518 

306 

4,206 

8,259 

16,289 

23,119 

39,408 

26,272 

49,392 

. 65 ,68Q 

567,510 

4 3 , 8 4 8  

195,764 

191,990 

3,774 

-10,011 

2 5 , 3 7 3  

25;362 

19,140 

34 ,502  

176,037 

46,718 

257,257 

13,779 

1,198 

16,474 

32,349 

63, eo0 

90,554 

154,354 

102,903 

193,457 

257,257 

c 

A-4 



TABU3 A-5. FINANClAL STATEMENTS OF FIRMS IN AVERAGE FINANCIAL COWITSON: 
REGULATORY ALTEWATIm I 

Company Sales Range SO-2SK $25-50K 550-75K $75-100K S >100K - 
Sales 

COSt Qf goods 

gross pro f i r  

other expenses and taxes 

net  prof it - 
Cash 

accounts receivable 

cash plus accounts 
receivable 

other current assets 

total curzent assets 

fixed assets 

other non-current assets 

total  asaecs 

accounzs ,payable 

loans payable 

notes payable 

other current liabilities 

tota l  current liabilities 

non-current liabilities 

total liabilities 

net. worth 

capital - 

17,736 

7,786 

9,950 

10,667 

-717 

It 548 

6.50 

2,198 

956 

3,157 

10,706 

2,207 

16,069 

394 

3 4  

2,091 

924 

3,443 

8,863 

12,306 

3,764 

12.627 

16,069 

40,545 

17,799 

2 2 , 7 4 6  

21,754 

991 

3,540 

. 1 , 4 8 6  

5,026 

2,190 

7,216 

14,596 

5,045 

26,858 

900 

7 0  

2 ,650  

2,112 

5,740 

11,378 

17, iia 

9,740 

21,118 

26,858 

67,021 

29,422 

37,594 

34,560 

3,038 

5 , 8 5 1  

2,457 

8,308 

3,620 

11,928 

18,861 

8,340 

39,129 

1,487 

12 9 

3 , 2 4 5  

3,491 

8,353 

14,071 

22,424 

16,705 

30,777 

39,129 

93,829 

41,191 

52,638 

47,789 

4, a 4 9  

8,191 

3,439 

11,630 

5,069 

16,699 

24,214 

11,676 

52,589 

2,082 

181 

4,071 

4,888 

11,221 

17,728 

28,949 

23,640 

41,368 

52,589 

367,510 

161,337 

206,173 

183,915 

22,258 

32,083 

13,471 

45'554 

19,553 

65,407 

52 ,655  

45,732 

193,794 

8, 154 

709 

13,315 

19,144 

41,322 

58,479 

99,801 

93,993 

152,472 

193,794 

A-5 



TABLE A-6. F I N A N C I b  STATEMENTS OF FIRMS IN ABOVE-AVERAGE F I N A N C I U  
CONDITION: REGULATORY ALTERNATIVE I 

Company SaLes Range $0-25K $25-50K $50-75K $75-100K S > 1 0 0 ~  
- 

e S t n t m r n p a  

saies 

c o s t  of goods 

gross profit 

other expenses and taxes 

net prof i t  

accounts receivable! 

cash plus accounts 
receivable 

other current asaets 

total current assets 

f ixed assets 

other non-currenc assets 

t o t a l  assets 

accounts payable 

loans payable 

notes payable 

other current liabilities 

t o t a l  current liabilities 

non-current liabilities 

total liabilities 

net worth 

capi ta l  

17,736 

7,234 

10 , 452 
10,079 

373 

1,379 

267 

1, 6 4 6  

753  

2,399 

9 ,867  

2 ,344  

14,609 

102 

' 9  

1,716 

23 8 

2 ,065 

7,341 

9,406 

5,204 

12,544 

14,609 

40,545 

16,651 

23,894 

20,445 

3,449 

3,152 

611 

3,763 

1,720 

5 ,484  

12,678 

5,358 

23,520 

232 

2 0  

1,827 

5 45 

2,625 

7,913 

io, 538 

12, 982 

20,895 

23 , 520 

67,021 

27 ,524  

3 9 , 4 9 7  

32,414 

7,083 

5,211 

1, 010 

6,221 

2 , 8 4 4  

9,065 

. 15,691 
8,857 

33 , 612 

384 

33' 

I, 903 

901 

3,221 

8,352 

11,574 

22,039 

30,391 

33,612 

93,829 

38,533 

55,296 

44,791 

10,504 

f ,  295 

1,414 

6,709 

3,981 

12,691 

19,775 

12,399 

44,865 

537 

47 

2,199 

1,262 

4,045 

9,725 

13 ,770  

31, 095 

40,821 

44,865 

..67,51O 

150,928 

216 ,582  

172,216 

4 4 , 3 6 6  

28,574 

5 , 5 3 0  

3 4 , 1 1 2  

15,594 

49,706 

65,270 

48,566 

163,542 

2,10f 

183 

6,026 

4,. 942 

13,256 

27,152 

40,400 

123,134 

1 5 0 , 2 8 6  

163,542 

r 

I 

L 

, .  

A-6 



TAEm A-7. FMANCIAL STATEbkNTS OF FIRMS IN BELOW-AVERAGE FINANCIAL 
CONDXTTON: REGULATORY ALTERNATIVE If 

Company Sales Range $0-25K $25-50K S50975K $75-100K 5 >IOOK - 
Sales 

cost of goods 

gross profit 

othec expenses and taxes 

net p r ~ f i t  

cash 

accounts receivable 

cash plus accouuzs 
receivable I 

other current assets 

total current asseta 

fixed assets 

other non-cuzrent assets 

tota l  aasets 

accounts payable 

loans payable 

notes payable 

other current liabilities 

total curzent LiabUi t i e s  

nan-current liabilities 

total liabilities 

net worth : 

capital 

l’7‘736 

8,288 

9,448 

11,059 

-1,611 

-6,367 

I, 225 

-5,142 

924 

-4,219 

14,379 

2,255 

12,415 

6 65 

58 

795 

1,561 

3,079 

,. 

4,370 

7,449 

4,966 

9,336 

12,415 

40,545 

18 ,948  

21,597 

22,663 

-1,065 

-5,893 

2,799 

-3,094 

2,112 

-982 

24,209 

5,154 

28,982 

1,520 

132 

1,817 

, 3 r  569 

7,039 

9,990 

17, 029 

11,353 

21,343 

20,382 

67,021 

31, 320 

35,701 

35,828 

-127 

-5,261 

4,627 

-634 

3,490 

2, a56 

35, $39 

8 , 5 2 0  

46,915 

2,513 

218 

3,004 

5, 899 

11,635 

16,534 

2 a . i ~  

18,766 

35,280 

46,915 

93,829 

43,848 

49,981 

50,140 

-160 

-5,114 

6,478 

1,364 

4,887 

6,251 

47,502 

21,928 

65,600 

3,518 

306 

4,206 

8,259 

16,289 

23,119 

39, 408 

26,272 

49,392 

65,680 

367,510 

171,746 

195,764 

193,094 

1,871 

-6,696 

25,373 

16,678 

19,140 

35, m a  
174,722 

46,718 

257,257 

13,779 

1,198 

16,474 

32,349 

63,800 

90,554 

154,354 

102,909 

193, 457 

257,257 

A-7 
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TABLE A-8. FINANCIAL STATEMENTS OF FIRMS IN AVERAGE FINANCIAL CONDITION: 
REGULATORY ALTERNATIVE I1 

Company Sales Range $0-25K $25-50K $S0-7% S75-100K 5 >1OOx - 
Sales 

cos t  of goods 

gross p r o f i t  

other expenses and taxes 

n e t  p r o f i t  

Balance_Sheet 

cash 

accounfs receivable 

cash plus accounrs 
receivable 

other current assets 

t o t a l  current assets 

fixed assets 

other non-current assets 

total assets 

accounts payable 

loans payable 

notes payable 

other current liabilities 

total current liabilities 

non-current l i a b i l i t i e s  

total liabilities 

net worth 

capital 

17,736 

7,786 

9,950 

11,938 

-1,988 

1, s4a 

650  

2 , 1 9 8  

958 

3,157 

9,872 

2 , 2 0 7  

15,236 

394 

3 4  

1,911 

924 

3 t 2 6 3  

8 ,114  

11,377 

3,859 

11,973 

15,236 

40,545 

17,799 

22,746 

22,804 

-5  9 

3,540 

1,486 

5,026 

2,190 

7 , 2 1 6  

13,907 

5,645 

26,160 

900 

78 

2,502 

2,112 

5,591 

1 Q t  7 5 8  

16,349 

9t  a19 

20,577 

26,168 

67,021 

29,422 

37,599 

35,096 

2,503 

5, a 5 1  

2,457 

8,308 

3 , 6 2 0  

11,928 

181 509 

8,346 

3 8 , 7 7 7  

1,407 

' 129 

3,169 

3,491 

8,277 

13,754 

22,031 

16,746 

30,500 

38,777 

93,829 

41,191 

52,638 

48,630 

4,000 

8,191 

3,439 

11,630 

5,069 

16,699 

23,660 

11,676 

52,035 

2,082 

la1 

30 951 

4,888 

11,101 

1 7 t  231 

28,332 

23,703 

40,934 

52.035 

367,510 

i61,337 

206,173 

185,535 

20,638 

3 2 , 0 8 3  

13,471 

4 5 , 5 5 4  

19,853 

65,407 

r 

a i ,  339 
SS, 732 

192,478 

a. is4 

709 

13,032 

19,144 

41,038 

57,296 

98.334 

9 4 , 1 4 5  

151,440 

192,478 

A- 8 



TABLE A-9- FXNANCfAL STAP-S OF FIRMS IN ABOVE-AVERAGE FINANCIAL 
CONDITION: R E G ~ ~ ~ L T ~ R Y  ALTERNATIVE I r  

Company Sales Range SQ-25K S25-50K $50-75K $75-1OOK $ >100K 

Sales 

Cost Of goo& 

gross profit  

other expenses and taxes 

net p r o f i t  - 
cash 

accounts receivable 

cash plus accounts 
receivable 

other current assets 

t o t a l  current assets 

fixed assets 

other non-current assets 

t o t a l  assets 

accounts payable 

loans payable 

n ~ t e s  payable 

other current liabilities 

total cutrent liabilities 

non-current liabilities 

total liabuities ' 

net worth 

capital 

17,736 

7,284 

10,452 

11,353 

-901 

1,379 

2 67 

1,646 

7 53 

2,399 

9,033 

2,.344 

13r776 

102 

9 

I, 539 

238 

1, a m  

a, 481 
6,592 

5r 295 

11, e m  
13,776 

40,545 

16 ,651  

23,394 

21,497 

2,397 

3,152 

611 

3,763 

I, 720 

5,484 

11,989 

5,358 

22, a32 

232 

20 

1,681 

545 

2,479 

7 i294 

9,773 

13,058 

26,352 

22,831 

67,021 

27,524 

39,497 

32,951 

6 , 5 4 6  

5,211 

I, 010 

6,221 

2 ,844  

9,065 

15,338 

8, a57 

33* 260 

38 4 

33 

1,828 

901 

3,147 

8,036 

llr 182 

22,077 

30 ,  I f 3  

33,260 

93, 829 

30,533 

55,296 

45,635 

9,661 

7,295 

1,414 

8,709 

3,981 

12,691 

19,222 

12,399 

44,312 

537 

4 7  

2,081 

1,262 

3,927 

9,228 

13,156 

31r 156 

46,304 

44,312 

3 67 5l.O 

150,928 

216,582 

173, a 4 1  

4 2 , 7 4 1  

28,5741 

5,538 

34,112 

15,594 

49,706 

63,954 

48,566 

162,226 

2,105 

183 

5,747 

41  942 

12,977 

25,970 

38,947 

123,279 

149,249 

162p226 

A- 9 



TAB= A-10. FINANCIAL STATEb&NTS OF.FIRHS I N  BELOW-AVERAGE FINANCIAL 
I CONDITION: REGULATORY ALTERNATIVE I11 

Company Sales Range S0-25K $25-50K $50-75R S75-100K S > 1 0 0 ~  

IT.came St*tDme& 

Sales 

cost of goods 

gross p r o f i t  

other expenses and taxes 

net prof it - 
cash 

accounts receivable 

cash plus accounts 
receivable 

other current assets 

to ta l  current assets 

fixed aasets 

other non-curmznt assets 

total assets 

accounts payable 

loans payable 

notes payable 

other current liabilities 

total current liabilities 

non-current liabilities 

t o t a l  liabilities 

net worth 

capital 

17,.736 

8,288 

9,448 

11,108 

-1,660 

-6,386 

1,225 

-5,162 

' 924 

-4,238 

14,399 

2,255 

12,415 

665 

58 

795 

1,561 

3,079 

4,370 

7,449 

4,966 

9,336 

12,435 

40,545 

18,948 

21,597 

'- 22,772 

-1,175 

-5,931 

' 2 ,799  

-3,132 

2,112 

- I r  020 

24,248 

5,154 

28,382 

1,520 

132 

I, 817 

3,569 

7,439 

9,990 

17,029 

11,353 

21,343 

28,382 

67,021 

31,320 

35,701 

36,151 

-450 

-5,360 

4,627 

-733 

3,490 

2,758 

35,637 

8,520 

46,915 

2,513 

218 

3,004 

5,899 

l l r  635 

16,514 

28,149 

18,766 

35,280 

46,915 

93,829 

43,848 

49,981 

50,489 

-509 

-5,163 

6,478 

I, 315 

4,887 

6,202 

47,551 

11,928 

65,680 

3,518 

306 

4,206 

8,259 

I6,289 

23,119 

39,408 

26,272 

49*  392 

65,680 

357,s:o 

171,746 

195,764 

194,835 

930 

-8 ' 7 4 7  

2 5 , 3 7 3  

16,626 

19,140 

35,766 

174,773 

46,718 

257,257 

13,779 

I, 198 

16,474 

32,349 

63,800 

90,554 

154,354 

102,903 

193,457 

2S7.257 

A-10 



- 
Sales 

cost  of goads 

grdss p r o f i t  

o ther  expenses and taxes 

net prof it 

cash 

accounts receivable 

. cash plus accounts 
receivable 

other current assets 

total current assets 

fixed assets 

other non-current assets 

total  assets 

account3 payable 

loans payable 

notes payable 

other cnrfent liabilities 

t o t a l  current liabilities 

non-current liabilities 

total liabirities 

net worth 

capital  - - 

17,736 

7,786 

9,950 

11,991 

-2, C 4 1  

1,548 

650 

2,198 

958 

3,157 

9,692 

21 207 

15,256 

394 

34 

1,916 

92 4 

3,267 

8,131 

11,399 

3,857 

11,988 

15,256 

.40,545 

17,799 

22, ?46 

22,922 

-177 

3,540 

I, 4 8 6  

5 , 0 2 6  

2,190 

7,216 

13,945 

5 . 0 4 5  

26,207 

900 

78 

2,510 

2,112 

5,600 

IO, 792 

16,392 

9,815 

20,667 

26,247 

6 7 , 0 2 1  

29; 422 

37,599 

35,441 

2,158 

5,851 

2,457 

8,308 

3,620 

ir,gza 

18,607 

0 +  340 

38,875 

1,487 

12 9 

3,196 

3,491 

8,298 

13,843 

22,141 

16.735 

30,*577 

38,875 

93,829 

41,191 

52,638 

48 , 990 
3,648 

a, 1 9 1  

3,439 

11,630 

5,069 

16,699 

23,709 

11,676 

52,084 

2.402 

181 

3,962 

4,888 

If, 112 

17,274 

28,386 

23,698 

40 p 472 

52,084 

367,510 

161,337 

206,173 

186,487 

19,686 

32,083 

13,471 

45,554 

19,853 

65,407 

e l ,  391 

45,732 

192,530 

0,154 

709 

13,043 

19 ,144  

41,649 

57 342 

98,391 

34,139 

151,483 

192,530 

A-11 



TABLE A-12. FINANCIAL STATEMENTS OF FIRMS IN ABOVE-AVERAGE FINANCIAL 
t 

A ? 

CONDITION: REGULATORY ALTERNATIVE 111 

cQmpan2 S a l e s  Range SO-25K $25-50K $50-75K $75-100K $ > 1 0 0 ~  . - 
Sales  

cost of goods 

gross  p r o f i t  

other expenses and taxes 

ne% p r o f i t  - 
cash 

aceaunts receivable 

cash plus accounts 
rec-ivable 

other current assets 

total current assets 

fixed assets 

other non-current assets 

total assets 

accounts payable 

loans payable 

notes payable 

other cuxrent liabilities 

total current liabilities 

non-current liabilities 

tatal liabilities 

n e t  worth 

capital - Total 

17,736 

7,284 

10,452 

11,406 

-954 

1,379 

2 67 

I, 6 4 6  

753 

2,399 

9,053 

2,344 

13,796 

102 

9 

1,544 

238 

1,893 

6,610 

8,503 

5,293 

11,903 

L3,796 

40,545 

16,651 
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